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H E rad. Lian, called | 
| Blood, is found diſtributed 
 thro' almoſt all Parts of the 
Body, and appears in its na- 
12 tural State, to be r in proper Veſſels, 
or Tubes, term'd Arteries and Veins; or elſe 
＋ in ſome intermediate Receptacles between 
thoſe Veſſels, ſuch as the venous Sinus's of the 
Heart, Lier, and dura Mater, with the Au- 
ricles and Ventricles of the Heart, and the 
ſpongy Subſtance or Cells contained in the 
Parts gf Generation of the Male and Fetaalk, 
and perhaps in the Spleen. | 
„F. 132. The Arteries appear take mem- 
branous Canals of a conical 2 Figure, variouſly 
ramified 3 and inflected in oblique Directions; 
being ſmooth on their Infide, and without 
any Valves 4, except at the Heart: their ſmal- 
ler Branches ariſe. from the larger Trunks va- 
rioufly 5, but generally in acute Angles towards 
their Extremities, ſeldom at right 'Angles, as 
in the Intercoſtals; and more ſeldom in obtuſe 
ones, as in the umbilical Arteries of the Fœ- 
tus, &c. They conſiſt of five Coats 6, as de- 
ſcribed by Anatomiſts; the moſt external? of 
n is thin and nervous ò in its exterior Sur- 
l B 1 
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face, but internally it is compoſed of a very 
thick and vaſcular Network 9 of Arteries com- 
ing from the Coronary and other Branches, 
and interwoven with ſmall Veins, by Which 
vaſcular Plexus the arterial Trunks are con- 
nected in their Situations. The ſecond is a 
thin and cellular 10 Coat, but very dilatable by 
inflating its Cells, wherein is naturally con- 
tain'd an oily Fat, which being preſſed out 
upon the muſcular Fibres of the next Coat, 
lubricates them, and renders them well adapt- 
ed to perform their conſtant Dilatations and 
Contractions. The third, or glandular 11 
Coat, is probably no more than Part of the 
former, conſiſting principally of the adipoſe 
Ducts and Cells, which immediately inveſt 
the fourth or muſcular Coat which is made 
up of annular Fibres, very ſtrong, elaſtic 12, 
and cloſely compacted together in ſeveral Stra- 
ta 12* one within the other, into which the 
are diviſible. The fifth and laſt Coat, which 
lines the internal Surface of the Artery, is thin 
and membranous, compoſed of longitudinal 
Fibres, capable of Contraction and Dilatation 
like the former. This whoſe Veſſel, while 
the Animal is alive and well, moves and beats 
with a vibratory Motion; but its /maller 
Branches is are variouſly diſpoſed and formed, 
ſo that the Structure of this Veſſel is very diffe- 
rent in various Parts of the Body, both in the 
Size of its Orzfice "4 ariſing from the larger 
Trunk, the Thickneſs of its Coats, Number 
of its Branches, and their different Inflections, 
Te 5 Inter- 


8132, Structure of the Arteries. 3 
Intertexture and Diſtribution 4, Cc. The 
Extremities of theſe Arteries terminate either 
into the Beginnings of the ſmall Veins 15, 
forming a continued Tube 16 with them, 
without any cavernous Medium; or elſe they 
are diſtributed to, and end in various Ducts, 
Cells, and large or ſmall Cavities in ſeveral 
Parts of the Body, where they diſcharge or 
exhale a thin Liquor to mollify the Surface of 
the Membranes, and prevent them from 
owing together; while others of them end 
in excretory Ducts 7, or in particular Srnus's *8, 
as thoſe of the Penis, Clitoris, and Spleen; or 
laſtly, they are diſtributed directly into ſecreto- 
ry Ganals "9, or elſe into a glandular Pulp 20. 


The Name Artery is derived, (am m + dees 
T«v) from its containing Air; for the firſt Veſſel 
thus denominated, was that we now call the Trachea - 
or Windpipe, the Arteries themſelves being in the 
early Times of Hippocrates termed beating or internal. 
Veins, in contradiſtinction to the external Veins, 
which have no Motion. But after Hippocrates, the 
| _ Notion of Eraſiſtratus prevailing, till it was refu- 
ted by Galen, that the Canals we now call Arte- 
ries, received a Quantity of Air in their Diaſtole 
from the Heart, which they expelled in their Sy- * 
ſtole ; theſe Veſſels were from that Time named | 
arterize, This Air they ſuppoſed the Arteries re- 
ceived, from the left Ventricle of the Heart, 

* which again took ir from the Lungs ; holding 
likewiſe, that the ſame Ventricle received but a 
very little Blood which tranſuded into it, thro? the 
muſcular Septum of 'the Heart. At that Time 
they diſtinguiſhed two Kinds of Air- veſſels or Ar- 
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teries, ariſing from the left Side of : the Heart; the 
one which we call the Aorta, they by way of Emi: 
nence named arteria arterioſa; the other, which ap- 
peared to have the Structure of a Vein, they termed 
arteria venoſa. The Veins were then defined to 
be thoſe Veſſels which came out of, and con- 
vey'd the Blood from the right Ventricle of the 
Heart : Theſe they diſtinguiſhed into the (e 
u vel weary, or) vena cava; and the (pred apmer 
wdvs, or) vena arterioſa, which laſt. is what we now 
call the pulmonary Artery. This was the Do- 
ctrine received and taught in the phyſical Books 
and Schools, till the Time of Harvey, by whoſe 
Diſcovery, we are now enabled to remove the 
Error and define an Artery that Veſſel which con- 
veys Blood from the Heart to the other Parts of 
the Body, and a Vein the reductory Canal which 
returns the Blood ſent by the former from all Parts 
of the Body, again to the Heart. | 
A Cone among the Mathematicians is defined 
a Pyramid, every tranſverſe Section of which is 
circular; and in this ſenſe the Arteries are conver- 
ging Cones: ſince their Baſes or Segments next 
the Heart, are always larger than thoſe towards 
their Apices or Extremities in which they termi- 
nate; and accordingly the tranſverſe Section or 
Diameter of every Artery, is leſs as it becomes 
more remote from the Heart. Yet we are not 
from hence to conclude, that taking the Aorta 
and its Branches as an Aggregate, its greateſt Di- 
ameter muſt: be neareſt the Heart; for the tranſ- 
_ verſe Sections or Diameters of all the ſmaller Ar- 
Fries added together, will infinitely exceed the 
Diameter of the Aorta at the Heart: However, 
the Arteries may be reaſonably termed conical, or 
converging Cones as to Senſe: (i.) Becauſe they 
2 the real 1 or Affections of ſuch a 
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Cone, i. e. the Trunk or Baſis next the Heart be⸗ 

ing diſtended, all its ſmaller Branches will be alſo 
dilated at the ſame Time; whereas if they had 
the Affections of a Creſcent, or inverted Cone, it 
muſt follow, that the Branches wou' d not be dila- 
ted, tho? the Trunk or Baſis next the Heart be 
diſtended; nor does the Impulſe of the Blood ap- 
pear ſufficient to dilate che Arteries, were they e- 
very where of an equal Diameter. (2.) Becauſe 
che Aorta and every Artery taken without its 
ſmaller Branches, appear in all reſpects to be re- 
ally a converging Cone. Laſtly, We wouv'd ra- 
ther have the Arteries termed conoide than conical, 

or real cones ; becauſe all of them are more or leſs 
inflected, ſo as to deſcribe ſome kind of Arch or 
Angle: but this they cannot do, without changing 
the Axis of the Cone, from being perpendicular to 
its Baſis; and cherefore * cannot be ſtrictly ter- 
med Cones. #: | 

All the Arteries, ated! down to the very mi- 
nuteſt, appear to be thus more or leſs ramified; 
tho“ ome of them” run entire, a conſiderable 
Length before they divide, as we commonly ob- 
ſerve in the Carotids, from the Aorta to cheir 
thyroide Branches. 

* There is no Artery in the Body, in which 
the Blood has not a free and ready Paſſage into 
any of the reft ; and the Artery itſelf will even be- 
come à Vein, and return the Blood back again to 
the Heart, if the impelling Force be greateſt at its 
Extremity; upon which Principle, I have ſeen 
the Body of a male Infant, injected by a ſmall 
Artery in the Groin, ſo as to fill the whole arte- 
rial Syſtem very exactly. 

FThis Variation of their Riſe is manifold, dif- 
fering, (1.) According as their Trunks are near- 
er to or more remote from the Heart. 2. As 

B 3 ſome 
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ſome ariſe from the anterior Part of the Aorta, 
like the Spermatics; others from its Sides, in op- 
poſite Directions, as the Intercoſtals, and Coro- 
naries; and others again ariſe more laterally, as 
the inferior meſenteric Artery, Sc. 3. According 
to the Angle which the arterial Branch makes with 
the Trunk from whence it proceeds: thus ſome 
Arteries with their Trunks intercept a very acute 
Angle, as the Spermatics 3 others intercept” an 
Angle of about 45 Degrees, . which is the moſt 
frequent among them; and others again ftrike off 
in right Angles, as the Emulgents. And laſtly, 
Some Branches with their Trunks, make an ob- 
tuſe Angle, as the coronary Arteries of the Heart, 
with the ſpinal Arteries which ariſe from the ver- 
tebral, and deſcend through the middle of the ſpi- 
nal Marrow; for the vertebral themſelves are on- 
ly... diſtributed on the outſide thereof. Theſe are 
the principal Differences of their Origination, and 
which merit our notice, becauſe thoſe Parts of the 
Blood which are the moſt ſolid: and move with 
the greateſt Velocity, always endeavour: moſt to 
coutinue in the ſame Courſe in which they were at 
firſt moved; while the lighter Particles of that 
Fluid which have the leaſt Denſity, paſs off at 
more right Angles. 3 


»The larger Trunks only, have all theſe five 
Coats, before they are diſtributed into any Part; 
for when an Artery enters into any Viſcus it puts 
off the exterior Tunic; and when the Arteries en- 
ter into the Bones, they even put off their muſcu- 
lar Tunic as well as their exterior one, ſo that with- 
in the Cavities of the Bones they become almoſt 
thinner than the Veins. 1014 £68 FER 
This external Tunic is derived to the Aorta, 
partly from the very thin Membrane which cloſely 
inveſts the muſcular Fibres of the Heart externally, 
| and 


§ 132. Strufture of the Arteries. 9 
and in part from the Pericardium and Pleura; but 
after the Trunk of the Aorta has paſſed thro- 
the Diaphragm, it in like manner receives its ex- 
ternal Tunic from the Peritonæum, and the other 
common Membranes of the ſeveral Carnes _ 
which it paſſes. 

- Bt is termed nitevous,: not rows: its beinen 
ther extremely ſenſible, or plentifully ſupplied with 
ſmall Nerves ; but becauſe it white, its 
Blood - veſſels eſcaping the — Eye, unleſs oy 
are diſtended with ſome Injection. 

This Net-work of ſmall * which is 
pretty thick, comes from the Coronaries, and in- 
veſts the whole Superficies of the Aorta near the 
Heart, immediately under the nervous Tunic. 
This appears from the Experiments of Rigyſch. 
whoſe fluid ceraceous Injection has filled thi. left 
Auricle and Ventricle of the Heart, ſo as to 
into its coronary Arteries, and render all their 
ſmall Branches, ſpent on the Coats of 'the Aorta, 
very conſpicuous.” A remarkable Peculiarity of 
this Plexus is, that 1 it is filled, or in its Diakole, 
when the Aorta is in its Syſtole, and emptied 
when the Aorta is in its Diaſtole and therefore 
rhe Contraction and Dilatation of this arterial Plex- 
us muſt be always made in. oppoſite Times to 
thoſe of the Aorta, and at the ſame Times with 
thoſe of the coronary Arteries, (S. 183.) For 
when the Aorta is of Blood, at that Inſtant 
only does it fill both the coronary Arteries; and at 
the ſame time, when the muſcular Coat of the Aor- 
ta contracts, the cellular one does not, having no 
ſuch contractile Power; ſo that by this means 
there is made a Dilatation or Space betwixt the 
muſcular Coat contracting itſelf towards the Axis 
of the Aorta, and the external nervous Tunic, in- 
to which Space the Blood ruſhes by the coronary 
B 4 Arteries, 
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Arteries, ſo as to fill all their ſmall ichen 
ſpent on the Aorta; by which Repletion of the 
Arteriolæ the Contraction of the Aorta is alſo fur- 
ther augmented. But when the Aorta after its 
utmoſt Contraction, is again filled by the Syſtole 
of the Heart, with more Blood from its left Ven- 
tricle, its muſtular Funic will be then diſtended, 


ſo as to compreſs and empty the ſmall Veſſels 


ſpread upon it; vhich therefore cannot at that time 
receive any Blood into them from the en 
which are * ſo at that inſtant empty. - 

0 This cellular or adipoſe Membrane, in whoſe 
Subſtance run the ſmall: Veſſels of the precedi 
Plexus, being interpoſed betwixt the nervous 
muſcular Coat, prevents them from growing to 
each other, and pours out its Oil upon 
the Fibres of the latter, . are e in 
Motion. 31 118 1 N | 

* They are vas Fees ee appearing 
in the callular. Tunic, yhich ſeem to afford a lu- 
bricating Mucus ; or they are perhaps no more 
than diſtended Veſiculæ in the 88 adipoſe Mem- 
brane next to the muſcular Tunic. 

One may by Patience and Maceration "4 
ate almoſt an hundred of theſe Strata or Lamel- 

n the Aorta of an Ox, in which this muſcu- 
Jap Coat i is near two Lines thick. 

Such is the Elaſticity of the Aorta, that it 
will receive above an hundred Pints of Water, 
without burſting; by which Power it is, that the 
Arteries continue to contract and leſſen their Dia- 
meters even after the Heart has ceaſed to move, 
ſo as to diſcharge almoſt all their contained 
Blood into the Veins ; which therefore appear li- 
vid and conſpicuous, while the Arteries are in a 
manner empty and contracted in the dead Subject. 


3 It 
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S 134: Structure of the Arteries. 9 
' 33 Jt was a great Error in the learned Bellini 
and Malpigbi, to conſider all the Extremities 
of the Arteries as a Network of Veſſels dividing 
and again terminating into each other in the ſame 
Manner; upon which Suppoſition the former has 
built a Syſtem with more Ingenuity than Truth. 
Tis indeed certain, that in the Heart and Lungs 
the Arteries barely ramify, and then immediately 
return again in Veins; but the great Ruy/cb ſeems 
to have been the firſt who has demonſtrated that 
the extreme Branches of the Arteries, are differently 
diſpoſed in almoſt every different Part of the-Bo- 
dy. In the Liver they appear like ſmall- pencil 
Bruſhes, in the Teſticles they are wound up like 
a Ball of Thread, in the Kidney s they are in- 
flected into Angles and e in the Inteſtines 
they ramify like the Branches of Trees, in the 
Uvea they form Circles and Radii, in the Brain 
they are waved in and out in a ſerpentine Courſe; 
in the Omentum they are diſpoſed ſomething like 
1 ra of a Net, and in almoſt every other 
f, the Body they aſſume a different and re. 

— — e by 

14 The Sections of the 'Arteries as they ari 115 
do not decreaſe in an inverſe Ratio to their Di- 
ſtances from the Heart, as they muſt if they were 
framed mechanically by the Impulſe of the Blood, 

according to the Opinion of Carteſius. On the 
contrary, the very firſt Arteries we meet with, 
the Coronaries, are but ſmall, when the very next 
are the large carotid and fi ubclavian Branches 
after which come the little Twigs to the Thimus 
and the Intercoſtals, then the large Meſenteric, 
Cœliac and emulgent Branches, and immediately 
after them the ſlender ſpermatic Arteries : From 
whence- it is manifeſt, that the human Body was 
not formed by a ſpontancous Mechaniſm,” but 
that 
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that its Parts were thus built for the deſigned and 
foreſeen Uſes intended them he the moſt wiſe 
Creator. 

n When a ſmall Artery is near ſpent, it ſends 
off many little Branches; at each of which its 
Membranes are put off, or tenderd thinner, till at 
laſt, - where they become ſmalleſt, thinneſt, and 
without Branches, they acquire a'cylindrical Fi- 
gurez and then nothing more is required for its 
becoming a Vein, but that it be reflected back 

ins”; + 
1 In this Manner umme moſt of the Arte- 
ries ſpent upon the membranous Parts, where 
there is but little Secretion, ne to the De- 
monſtration of Leweaboec. 

„ Of theſe: there are various Kinds, the moſt 
numerous are thoſe which exhale the perſpitable 
Matter of Sanorius, being ſeated wherever the 
Skin is extended. Thoſe excretory Tubes being 
dilated by the Humours receiving a greater Im- 
pulſe from the Motion of the Muſcles, c. do 
then tranſmit the brackiſh and aqueous Part of the 
Blood, which we call Sweat; and by urging the 
Circulation more violently, they will diſcharge 


the very Serum itſelf, which will concrete; bur 


they never tranſmit the Cruor, unleſs it be in 
Women, when the hypogaſtric and ſpermatic Ar- 
teries being diſtended from a Plethora, diſcharge 
the menſtruous Blood periodically this Way. 

There are another ſer of excretory Ducts which do 
not diſcharge any thing out of the Body, but on- 
ly exhale a thin Vapour into ſeveral Cavities, ſome 
of which are very ſmall, and only large enough 
to receive ' Parts, or allow them Motion ; others 
of theſe Cavities are much larger, as the Ventri- 
cles of the Brain, the Cavity of the Pericardium, 
Thorax and Abdomen. That there are ſuch ex- 


cretory 
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cretory Duits in thoſe Cavities, is apparent from 
Injections eſcaping into them that way; and it ig 
alſo as apparent, that this Moiſture muſt be again 
abſorbed, otherwiſe it wou wou d be turned into a 
Water. 

5 The Abel is fora Time faking mate. 
extravaſated in ſome Parts; as when in the yene+ 
real Act it is pour'd out of the patulent Orifices 
in the Arteries into the ſpongy Subſtance in the 
Parts of Generation of both- Sexes, and then a» 
gain returned by abſorbing. Orifices of che re- 
ductory Veins. ‚ 

The Al Arteries mee nein n 
lindric Veſſels or Ducts, which have no interme- 
diate Receptacles, but diſcharge their ſecerned Li- 
quor immediately into the Cavity for which it is 
deſigned. Thus it is in the villous Coat of che 
Inteſtines; in the ubuli Belliniani of the Kidney, 
which convey the Urine from the Arteriolæ ſtrait 
into the Pelvis and Ureter; and poſſibly the ſame 
Mechaniſm may obtain in the Uterus. Other 
ſmall Arteries again, let their ſecerned Fluid drain 
into ſome Receptacle, in which it ſtagnates, thick- 
ens, and meliorates; as the Bile in the Liver, the 
Semen in the Epididymis, and all glandular Jui- 
ces in their Folliculi. 

As is the Caſe in moſt of the Viſcera ; but 
whether this Pulp is made up barely of ſmall 'Veſ- 
ſels ſpun out to a great Fineneſs, or whether it is 
compofed of Folliculi or Cells, upon whieh the 
mall Arteries are ſpent and ramified, is the Sub- 

ct of another Conſideration. See §. 264 and 
265. But this is certain, that not any of the Ar- 
teries terminate in blind Ducts that have no Paſ- 
9 1 for if that were the Caſe, the Blood's Cir- 
culation wou'd be ſoon brought to a Period. Nor 
is the Blood extravaſated from any of the Arte- 


ries, 


12 Structure of the Arteries. & 133. 
ries, ſo as to ſtagnate and form the Parenchyma 
of the Viſcera, as the Ancietits imagined. It 
was indeed the Opinion of Ruyſch, that the Blood 
tranſuded thro? the Pores of the Veſſels like Dew, 
in order to nouriſh the ſolid Fibres; into which 
Notion he was led by the following Appearance : 
Having accurately filled a Heart with a ſoft In- 
jection like Wax, he cut it open, and dipt it in 
Oleum Terebinibinæ lavendulatum (which leaves he 
gloſſy Varniſh upon prepared Parts, that pre- 
ſerves them from any Danger of Putrifaction or 
Decay:) Some Time after, viewing it in the Sun- 
ſhine, there appeared red Spots within Side of it. 
Theſe Spots, ſaid Ruych, are the Injection extra- 
vaſated under the Varniſh, without any Rupture 
or Injury offer'd to the Veſſels, Juſt in the fame 
Manner as the Blood tranſudes in the living Sub- 
ject. But for my own Part, after carefully ex- 
amining that Preparation with the utmoſt Atten- 
tion, I am perſuaded that thoſe Spots were in re- 
ality the Penecilli of the Vaſa Exhalantia, each of 
which were ſo turgid with the Injection, as to 
appear together in the 1 of, or — like © one 
yr ores Spot. 


A 


6. 133. The Peins 1 have amoſt kt aue 
Figure and Diſtribution with the Arteries, on- 
ly formed with a larger Capacity a, and gene- 
rally more in Number 3; but all of them have 
their Membranes. or Coats much thinner. and 
weaker 4 than thoſe of the Arteries. Valves 5 
are alſo frequent in the Veins, which are ge- 
nerally ſingle at the Inſertion of the venal 
Branches into their larger Trunks, being ob- 


long, and almoſt ſhaped like the Finger of 3 
Glove; 
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Glove; but in the perpe lar Trunks of 
the larger Veins, at ſome Diſtance from the 
Heart, they are generally placed two together, 
to promote the Aſcent of the Blood in its per- 

peadijcalar Courſe; and ſuch is their Structure 
and Connection within the Veſſels, that they 
admit the Blood to paſs forward from the 
ſmaller Branches into the larger Trunks, but 
prevent its Regreſs whilſt the Heart is contract- 
ing, and ſuſtain its Weight. The Veins in 
the living Animal have net naturally any Pul- 
ſation 5, nor any throbbing Motion like that of 
the Arteries. Their ſmalleſt Extremities ariſe 
variouſly, as thoſe of the Arteries were ob- 
ſerved to terminate differently ; ſome of their 
Anaſtomoſes or incipient Roots coming from 
the bibulous Pores 7 in the Cuticle ; others from 
the cabforbirig Dutts in the thin Membranes 8 


_ which * all the internal Cavities of the Bo- 


dy, great and ſmall, forming Crypre and Fol- 
liculi; and others of the incipient Veins ariſe 
immediately from the Extremities of Arteries, 
or elſe from analogous Ducts, or Sinus's, like 
thoſe of the Penis, Clitoris and Spleen; z Qr, 
laſtly, from a glandular Pulp: | 


_ * Tho? the Veins receive all their Blood from the 
Arteries, yet they alſo abſorb ſome thinner Juices 
from many other Veſſels; but I cannot think a 
Patient can receive any Benefit from a Bath of 
Blood, recommended by the Ancients. There are 
indeed ſome Arteries without their correſponding 
Veins, as thoſe which — Blood 1 into _ Ute» 
rus. 


Gs ” "The 
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The Veins are often three or four times as 
large as their correſponding Arteries, and ſome- 
times larger, as in the Emulgents. So alſo the 
Sinus of the Vena Cava vaſtly exceeds the Dimen- 
ſions of the Aorta at the Heart. But tho' there is, 
by this means, more Blood running at once in the 

eins than in the Arteries, yet a greater Quantity 


paſſes the Arteries in a given time than the Veins; 


for the Impulſe or Momentum of the Blood in the 
latter being much weaker, it there moves ſlower, 
and occaſions an Enlargement of this weaker Veſ- 
ſel; or, which is the fame, if equal Quantities of 
Blood paſs into and from the Heart in the ſame 
time by the Vena Cava and Aorta, it muſt in the 
firſt paſs three times ſlower than in the laſt, be- 
cauſe the Diameter of the Vein is thrice that of the 
Artery. There was a Neceſſity for the Veins to 
be made much weaker than the Arteries, that they 
might not too much reſiſt the Action of the latter, 
but give way and receive their Blood, as alſo an 
additional Quantity of Chyle. But yet the Veins 
are not ſo much larger than the Arteries as t 
commonly appear in Diſſections; for after 
the Arteries continue to contract themſelves by 
their greater Strength, aſſiſted with the Cold, and 
diſcharge their Blood into the leſs reſiſting Veins, 
by which means the latter appear diſtended be- 
yond their natural Dimenſions in Life, while the 
Arteries are as much leſs or more contracted, 
One Example we have of two Arteries to but 
one Vein, in the Navel-ſtring of the Fœtus; but 
even there the one Vein much exceeds the Diameter 
of the two Arteries. But if we inſpect the Meſen- 
tery, and moſt of the Viſcera, we ſhall find them 
much larger and more numerous than their Arte- 
ries, Some Veins there are without a correſpond- 
ing Artery, as the Vena Azygos, Sc. Laſtly, 
24 N There 
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There are an infinite Number of bibulous Veins; 
which greatly exceed the Size and Number of their 
correſponding Arteries. Conſider how readily 
Water enters into the Diver ſo as to make hint 
ſwell, and abate his Thirſt without drinking, with 
the Experiments at Note 12. to F. 87. 

The Fibres of their Tunics, the of the Game. 
kind with thoſe of the Arteries, are much weaker, 
and leſs elaſtic. The Veins have their Coats the 
thinneſt where they ariſe from the Arteries ; from 
whence they become ſtronger and thicker as the 
Veins enlarge, till at the Heart they are near as 
ſtrong as the Coats of an Artery. This holds true 
as well of the Trunk and Branches of the Porta, 
as. the Cava; for the Branches of the meſenteric 
Veins are the more robuſt as they are nearer their 
Heart, or Sinus of the Trunk of the Porta; which 
laſt, where it ramifies in the Liver, is exceeding 
robuſt like an Artery, which it then every way re- 
ſembles. 

- 5 Theſe Valves were formerly obſerved by Fa- 
bricius ab Aquapendente, tho he cou'd not aſſign 
their Uſes. They are found in the Veins at the 
Heart, at the Inſertion of the Vena Azygos into 
the Cava, at the Entrance of the thoracic Duct in- 
to the Subclavian, at the Liver, at the opening of 
the Emulgents, and in the Veins of Limbs. Their 
Office is to ſuſtain the Blood, and prevent it from 
returning back in the Veins, while it is not admit 
ted forwards into the Heart, during its Syſtole ;. 
but when the right Ventricle is relaxed, fo as to're- 
ceive the Blood which then comes forward, the 
Valves open and propel it to the Heart, |. Theſe 
Valves are alſo frequent in the Veins of the upper 
and lower Limbs, as they are there very 2 
becauſe the Blood wou'd from its Weight, low 
Motion, and the Cold, become ſtagnant if its 
Courſe 
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Courſe was not thus promoted. As for the Valves 
83 at the opening of venal Branches into their 
runks, they ſerve chiefly to prevent the Blood 
from returning out of the Trunks into the Branches, 
which wou'd overcharge the latter, when the. for-- 
mer are preſſed in ſtraining, c. Which laſt is al- 
fo the Uſe of thoſe Valves found in the Sinus's of 
the dura Mater,at the Entrance of theVeins from the 
Pia Mater, which prevent the Blood from return- 
ing back out of the former into the latter. Laſt- 
ly, Thoſe in the jugular Veins, at their joining with 
the Subclavians, prevent the Regreſs of the Blood 
in the ſame manner, and for the ſame Uſes. 
ut when the Veins are tied or obſtructed in any 
Part, they are ſomewhat agitated by the Impetus 
of the Blood, drove on by the Arteries againſt the 
Obſtacle : and this occaſions that throbbing Moti- 
on in them, which is ſometimes perceptible 1 in In- 
flammations. 

Abſorbing Veins are found diſtributed in all 
Parts which have any exhaling Arteries. Among 

ſuch Veins we may reckon thoſe that abſorb the a- 
queous Humour of the Eyes; for if that be diſ- 
charged, it will be again reſtored in twenty-four 
Hours: which argues, that the Separation of 
this Humour from the Arteries is made very 
ſwiftly; ſo that it wou'd be accumulated in vaſt 

vantities, if it were not returned by the abſorb- 
ing Veins with the ſame Velocity that it is ſecerned 
ſrom the Arteries. 

All the Juices in the Body become thicker than 
they were ſecreted, barely by ſtagnating with the 
Diſſipation and Abſorbtion of their more fluid or 

ueous Parts; which have no other way of eſca- 
ping out of the internal Cavities, but by entering 
mall. bibulous Veſſels, which return them into the 
N Veins. The Semen, for Example, at 

its 
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its firſt Secretion in the Teſticle, is as fluid as the 
Tears; but it this way becomes inſpiſſated into a 
perfect Glue in the ſeminal Veſicles. Laſtly, in 
the Thorax, Abdomen, and all other Cavities of 


the Body, which are ſupplied with a vapoury Dew - 


diſcharged from the patulent Arteries, (and which, 
upon opening Animals lately kill'd, has a very 
diſagreeable and peculiar Smell) there muſt of ne- 
ceſſity be other abſorbing Veins to return or dif- 
charge the ſame. 


F. 134. Every one of theſe Arteries, ($. 132.) 
which are found diſperſed throughout the 
whole Body, do all of them join and com- 
municate by an open and free Paſſage, to the 
Body one way, and to the Aorta the other ; 
the Trunk of which laſt ariſes from the left 
Ventricle of the Heart: But thoſe Arteries 
which compoſe the Lungs ariſe in the ſame 
manner from the Pulmonary Artery i, whoſe 
Trunk comes from the right Ventricle of the 
Heart ; which we are taught from the Ap- 
pearance of both thoſe Veſſels, when diſtend- 
ed with ceratious Injection 2; but the Ancients 
traced them without that Artifice, tho' they 
cou'd not deſcend to their ultimate Branches 
for want of it. Laſtly, The Orifice of the 
Aorta and Pulmonary Artery at the Heart are 
of equal Dimenſions. | 


The Compages of Arteries in the Lungs has 
undoubtedly the ſame Mechaniſm with that of the 
other Arteries of the Body, as they are divided 
into the ſame different Orders or Series : From the 
ſanguiferous Branches - the pulmonary 1 

ariſe 
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ariſe ſerous Arteries, as in the other Parts of the 
Body; from the ſerous ariſe lymphatic Arteries, 
which again ariſe from each other in leſſer Orders. 
The Lungs have alſo their Nerves, and all the 
Species of Veſſels that are found in other Parts. 
This curious Artifice, which was contrived by 
that induſtrious Naturaliſt Dr. Swammerdam be- 
fore 1666, has been ſince ſo much cultivated and 
improved by the celebrated Ryy/ch, that his Pre- 
parations have ſurpriſed even the moſt learned 
Part of Mankind. We are by this means enabled 
to view the whole arterial Syſtem from the Heart, 
even to where their ſmalleſt Twigs join with the 
incipient Veins : hereby we trace them into the 
exhaling Veſſels, into the Villi of the ſmall Inte- 
ſtines, and into the pulpy Subſtance. of the ſoſteſt 
Viſcera, The larger Branches of the Blood-veſ- 
ſels have indeed been traced with ſurpriſing ExaQ- 
neſs, by Excarnation only, by the indefatigable- 
Pains of Euſtachius; and this he has done to ſuch 
a Degree of Perfection as may aftoniſh our Mo- 
derns, ſince it does not appear that he uſed any 
Injection. , | | | 


S. 135. All the Veins (F. 153.) diſperſed 
thro' the whole Body are found, like the Ar- 
teries, to open into one Trunk, call'd the Ve- 
na Cava; which forming a large Sinus, eo- 
ver d with Membranes almoſt like thoſe of an 
Artery *, does thereby terminate in the right 
Auricle and Ventricle of the Heart. But the 
pulmonary Veins, forming four large Branches, 
terminate in a Sinus, almoſt like that of the 
Cava, which opens into the left Auricle and 
Ventricle of the Heart. There is alſo a diffe- 
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rent Mechaniſm in the Veins of the Liver 2, 
which we ſhall explain when we come to that 
Viſcus. Laſtly, Theſe two capital Blood- 
veſſels (F. 134, 135.) are largeſt at the Heart; 
from whence they gradually diminiſh in their 
Diameter as they paſs to the ſeveral Parts of 
the Body, which is generally in cloſe Cotn- 
pany with each other. The Area of the open- 


ing of the Vena Cava and its Auricle into the 


right Ventricle, is to that of the pulmonary 
Artery opening in the left, as 47 to 114. 

: By which Coats the Strength of the Cava in, 
this Part becomes almoſt equal to that of the Aor- 
ta: It was neceſſary it ſhou'd be thus ſtrong here, 
to ſuſtain the Weight of the ſuper-incumbent Blood, 
with an additional Preſſure from the Heart in its 
Syſtole, BN 

* At this Viſcus the ſplenic and meſenteric Veins 
unite into one Trunk, which opens into a ft 
muſcular Sinus, from whence the Blood is de- 
tached into the Liver by its converging Branches 
like Arteries, in order for the Secretion of Bile. 
Vid. §. 350. 
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living Animal be conſiderably 


almoſt the whole Quantity of Blood 


§. 136. I. any of the larger Arteries of a 
wounde 


neceſſary to keep it living i will be expell'd 
from thence with a great Force 2, and in a few 


C2 Minutes 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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Minutes time, as we are convinc'd from the 
common- Practice of Butchers. 


The Maſs of Blood will not indeed be totally 


: diſcharged by the Wound, becauſe ſome will re- 


main in the Veins; for when ſo much of the Blood's 
Quantity or Motion is deſtroy'd as is neceſſary to 
keep the Animal living, the Effect is inſtant 
Death ; which is the Meaning of Moſes when he 
ſays, that the Life or Soul of the Brute is in its 
Blood, for which Reaſon he ranks it among the pro- 
hibited Food ; but the true natural Reaſon ſeems 
to be, that in thoſe warm Regions the Blood is 
very ſpeedily apt to putrefy, and afford a Nou- 
riſhment too alkaline ; yet there may be a religi- 
gious Reaſon beſides. 

The Jews, who are forbid to eat any Animal 
that is kilPd by Diſeaſe, have, from a Tradition 
of the Rabbins, conſtantly eſteemed the killing by 
Contuſion and Fracture, or knocking down, a- 
mongſt the Tribe of Diſeaſes, thinking that kind 
of Death only unaccompany'd with Diſeaſe, which 
is made by Wounding or Inciſion; and according- 


ly when they kill an Ox, Sc. they draw up the 
Head of the Animal to ſtretch its Throat, which 


with a ſharp and long Knife they ſuddenly divide 
ſo as to cut thro' the jugular Veſſels, whereupon 
the Blood ſuddenly flows with great Impetuoſity to 
the Quantity of about 30 Pounds, which ſpeedily 
ends the Life of the Animal. So great is their 
Superſtition in this reſpect, that the Edge of the 
Knife muſt be firſt tried upon the Nail of the 
Thumb before they uſe it; for if it appears rough 
or ſerrate, the Ox will not be judged, eatable. In 
Spain they have nearly the ſame Method of exe- 
cuting Criminals capitally convicted; for the 


Hangman having reclined their Head backwards, 


cuts 
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cuts thro their Windpipe and large Blood-veſſels of 
the Throat. I chuſe to offer this Example, becauſe 
in this Method the Animal does not die apo- 
plectic, as the Oxen do who are kilPd after the 
common Method of Europe. | 


8. 137, Nor does it much fignify in this 
Experiment (F. 136.) in which of the Arteries * 
the Wound be inflicted, as we are aſſur d from 
the living Diſſections of Dogs a, and theWounds 
in Men. . 


Provided it be tolerably large; tho? we have 
ſeveral Inſtances of fatal Hzmorrhages even from 
ſmall Arteries, which cou'd not RE or com- 
preſſed, as in the Noſe, or in the ſmall Artery. of 

a Tooth, Ge. Ss Sgt ar 3 
The Great Harvey thus diſſected many Kinds 
of Animals with a View of making Experiments. 
ö But the preſent Argument is moſt elegantly confir- 
med by an Experiment of Drelincuurt, who after ty- 
ing down a Couple of Dogs, made an Inciſion in 
the crural Artery of one, and in the carotid Ar- 
tery of the other, and they both expired nearly 
within the ſame ſhort Space of Time, 


ar _ OY 


$. 138. From hence it follows that all the 
Blood of the Animal thus wounded, is moved 
with great Strength and Swiftneſs * ; as will 
appear more evidently, if all the ſound Arte- 
ries are ſecured by Ligature 2, while the 
Blood flows from the wounded Artery. 


Swift indeed, ſince ſo large an Animal as an 
Ox expires by loſing 30 Pound of Blood in eight 
Minutes Time, But the Blood is not moved with 

C 3 this 
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this Velocity from the Wound, for that has no 
moving Power to haſten the Courſe of it; the 
Blood muſt therefore flow thus ſwiftly from the 
wounded Artery, becauſe it before moved with a 
great Velocity within the Arteries ; fince in the 
dead Animal, or one that is dying, it ceaſes thus 
to flow, Ts HjEns | : 

For then none of the Blood cou'd paſs through 
the tyed Arteries into the Veins, but it wou'd be 
all forced thro* the wounded Artery. 


8 139. It is therefore apparent that the 
Blood * a ready Paſſage, from every Part 
oſ the Body that contains it, into any one of 
the Arteries i. 


For all the Blood, except a ſmall Part in the 
Veins, is diſcharged from the wounded Artery, 
(F. 236.) which (§. 137.) may be in any Part of 
the Body; ſo that all the Blood of the Arteries 
will be evacuated, and the greateſt Part of that 
in the Veins: Therefore the Blood has a ready 
Paſſage from all the Arteries of the Body, and 
alſo from all the Veins, into any one Artery, 
There is therefore a free Paſſage for the Blood out 
of all the Veins, into all the Arteries; which 
Phænomenon contradicts the Opinion of the An- 
cients, viz. that the Blood paſſes out of the Heart 
into the Veins, and by them into all Parts of the 
Body, for Nutrition; but if the Blood paſſed by 
the Veins, as by Arteries, into the ſolid Parts to 
nouriſh them, how ſhould all, or the greateſt 
Part of the venal Blood be diſcharged by the 
wounded Arteries. The Phænomenon rather 
ſhews, that the venal and arterial Blood are the 
fame; and that it does not ſtagnate or _— 

| | ate 
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fate in the Parts, but is directly carried out of 
the Veins into the Arteries, 


C 140. Therefore as the whole Maſs of 
Blood flows out impetuouſly thro' the wound- 
ed Artery, it muſt needs have paſſed ſwiftly 
through the Veſſels before the Wound was 
inflicted, 


8 141. Again, If any Artery be laid bare 
and tyed with a Thread paſted round it, the 
Artery. then ſwells and beats betwixt the Li- 
gature and the Heart; but becomes flaccid 
and without Motion betwixt the Ligature and 
its Extremity, and at the ſame Time the per- 
vious Arteries adjacent to that which is tyed, 
are found to beat more violently: If now 
the Artery be inciſed betwixt the Ligature 
and the Extremity, little or no Blood fol- 
lows; but if you open it betwixt the Ligature 
and the Heart, it continues to ſend out a 
ſwift and ſtarting Jet of Blood till the Animal 
expires. But the Artery for this Experiment 
ought to be ſingle, or by itſelf, and without 
any Communication beyond the Ligature, 
by Anaſtomoſis i, with any other achacent Ar- 
tery. 


Of which kind there are uſually many Com 
munications of the Arteries in the extreme Parts 
of the Limbs. By ſuch Anaſtomoſis it may in- 
deed happen, that the Blood paſſing out of the 
free into the tyed Artery, it will flow out be- 
yond the Ligature, if the Anaſtomoſis was be- 
yond it ; for which — a Ligature is order'd 

4 to 
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to be made aboye and below the Artery in the 
Operation for an Aneuryſm. The carotid Arte- 
ries have alſo frequent Communications or Ana- 
ſtamoſes with each other, and with the cervical 
or vertebral Artery; ſo that upon tying or 
wounding either of them, the Blood will paſs out 
of one into the other, ts | 


§. 142. From whence it appears that the 
Blood in a living Animal, has not only a Mo- 
tion in the Arteries, but alſo that its Motion 
or Flux is directed from the Heart to the Ex- 
tremities, and that it is diſtributed to all Parts 
remote from the Heart both external and in- 
ternal by theſe Veſſels; ſo as to paſs from the 
Trunk to the Branches, or from à greater Di- 
ameter to @ leſs": and in this manner the 
Whole Maſs of Blood may be derived into and 
diſcharged from any one of the Arteries, but 
not the contrary way. 5 


That the Blood takes this Courſe as well in 
the ſmalleſt Arteries as in the larger Trunks, is 
alſo apparent to the very Eye, when armed with 
a Microſcope, according to the Demonſtrations 
of Lewenboek. | PT oe +. 


F. 143. If any one of the larger Veins be 
in like manner ($. 141.) laid bare and tyed 
with a Thread, it ſwells betwixt the Ligature 
and the Extremity without any Pulſation, 
but appears empty and flaccid betwixt the Li- 
gature and the Heart: If now the Vein be o- 

pened betwixt the Heart and Ligature, little 
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or no Blood follows, but if inciſed betwixt the 
Ligature and Extremity, the Blood continues 

uring out till the Animal cither faints or dies, 
Nor is one Vein of more Conſequence than 
another for this Experiment, as we are vallared 


from Phlebotomy i. 


In this Operation, upon making a Ligature on 
the Arm, betwixt the intended Orifice and the 
Heart, the Blood is accumulated in the Vein, and 
runs out faſter from the Wound; but it is not 
the Blood in the Hand only which is thus let 
out, for that weighing not much above a 
Pound, is incapable of yielding near two Pounds 
of Blood. We have ;ndeed an Objection made 
by ſome, which is no more than a Falacy : viz. 
That when the Ligature has been made a while 
on the Arm in Phlebotomy, the Blood frequently 
| ceaſes to flow from the Vein thus inciſed ; whi 
they think argues againſt the Blood's moving in 
the Veins from the Extremities towards the Heart. 
We know that this Accident does 1 hap» 

in Bleeding, but then it porn om the 
kn lying too bare, or the Ligature being too 
tight, ſo as to compreſs the Artery as well as the 
Vein, by which means the Blood cannot paſs. out 
of the former into the latter ; which therefore does 
ot appear at all diſtended, and yields no Blood 
rom its Orifice: but ſo. foon as you ſlacken the 
Ligature, the Blood follows plentifully. 


8 144. It therefore follows, that the Blood 
flows fifely from all Parts of the Body into 
the inciſed Vein; and that the Direction of 
its Courle i in the Vein is from the leſſer to the 

larger 
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Diameter of the Veſſel, from the 
Branches to the Trunk, or from the Extre- 
mities towards the Heart: and that the Blood 
moves thus and no other way in the Veins, 
is alſo apparent from the Valves. (F. 133.) 
§. 145. Hence it is ſufficiently evident that 
the vital Blood is continually carried with a 
ſwift Motion thro all the Arteries of the Bo- 
dy, and that its Courſe in them is from the 
left Ventricle of the Heart thro' the Trunk of 
the Arteries into their Branches, and by theſe 
into all Parts of the Body bath external and 
internal. lama wks. 1 
F. 146. But on the contrary, all the Veins, 
except the Porta in the Liver, return the 
Blood conſtantly from all Parts to their 
Branches, and from their Branches into their 
Trunks, from whence it paſſes in the right 
venous Sinus, and partly into the right Au- 
§. 147. For the Blood brought into the ve- 
nous Sinus may be drove from thence, by its 
muſcular Coat into the right Auricle, when 
relaxed; ſince there is then no Reſiſtance, 
and its Progreſſion is forwarded by the Im- 
petus of the ſubſequent venal Blood urged on 
to that Part. 
$. 148. But ſince both the right and the 
left Auricle of the Heart is each of them a 
large hollow Muſcle, furniſhed with many 
ſmall Arteries and Veins, and compoſed of 
two Rows of ſtrong Fibres running in contra- 
ry Directions into oppoſite Tendons on — 
ide; 
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Side; one Tendon of the right Auricle being 
inſerted into the venous Aperture of the right 
Ventricle, and the other Tendon, which is 
firmer, terminating circularly round the Ca- 
va; it is apparent, that by the contractile 
Force of this laft, the Blood may be expel- 
led with a confiderable Impetus into the right 
Ventricle, when relaxed. 1 


The right Auricle is near ten times larger than 
the left; but then the right Sinus, or that of the 
Cava, is mueh leſs than the left Sinus of the pul- 
monary Vein; the Reaſon of which ſeems to be 
founded on the Office of the Auricles, being part- 
ly to attenuate the Blood, or prevent its 82 
tion: for the Blood in the right Auricle being 
leſs fluid than that which has paſſed the 

it was neceſſary that more of it ſhould ſuffer the 
Action of the Auricle at the ſame time; whereas 
the left Auricle being leſs than the right, is accom- 
panied with a larger venous Sinus, that it might 
be able to receive the ſame Quantity of Blood 
which was diſcharged from the right Auricle and 
Sinus together. | | | 


8 149. For the right Ventricle of che 
Heart being then empty becomes longer, 
and the three tricuſpid Valves are drawn back 
towards the Sides and towards the Apex of 
the Heart, whoſe two muſcular Sides of the 
zight Ventricle, from whence thoſe Valves ariſe 
by round muſcular Proceſſes or Papillæ, are at 
the ſame time dilated or moved back to each 
Bide, fo that a Paſſage being thus opened - 

| the 
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the Blood, there remains no Obſtacle to hin- 
der it from taking this Courſe. 


The tricuſpid Valves are eto to - ak 
Seats in the Heart by the muſcular Proceſſes and 
tendinous Cords which aſcend out of its Apex; 
whence it happens, that when the Heart is elon- 
gated, thefe Valves are drawn down towards its 
Apex and Sides, by which means they make a 
free Paſſage for the Blood into the right Ven- 
tricle. 


& 150. What we have here advanced is al- 
ſo confirmed by Inflations, Injections, the 
anatomical Structure of the Parts, and their 
Appearances 1 in living Diſſections. 


That "theſe Parts act in the Manner before de- 
ſcribed, ma 8 be made appear even to the Eye by 
opening a living Dog; and if you blow Wind 
by an Inciſion into the right Ventricle, it will 
not diſtend or paſs into the Cava, becauſe by 
elevating the ericuſpid Valves, its. Paſſage thither 
is. excluded. 


8 151. The right Ventricle being thus fil- 
led with Blood, does, by the Contraction of its 
Fibres, alſo preſs out the Blood from the co- 
ronary Veins which open into this Ventricle, 
and mixing them together, continues to urge 
the ſame ſtrongly in all Directions, and 1257 
cularly towards the Apertures of its Cavity; by 
this means the Blood riſing up by the Sides of 
the ſame Ventricle, catches hold of, and ele- 


vates the tricuſpid Valves, which are fo con- 
nected 
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need to their fleſhy Columnæ on each Side, 
that they cannot be quite cloſely 3 
ted even with the Sides of the right Ventricle; 
the Valves are therefore thus preſſed by the 
Blood towards the right Auricle, till they 
meet cloſe together, and by occluding the Paſ- 
ſage, entirely prevent its Return: For the Co- 
lumne of the Valves will not permit them to 
be preſſed farther back than to meet, and the 
venal Blood returning from the whole Body 
alſo ſupports them on the other Side; ſo that 
by theſe means the Contraction of the Heart, 
tho' ſtrong, cannot urge the tricuſpid Valves 
too far back towards the venous Sinus 2. 


For the ſtronger the Blood is urged towards 
the Cava by the Contraction of the right Ventricle, 
the farther are the tricuſpid Valves thruſt out, and 
more cloſely approximated by the ſame Means; 
and when the Valves have had their greateſt Di- 
ſtention, which is but ſmall, except the pulmona- 
ry Artery be obſtructed, this laſt is then immedi- 
ately open'd, and a Paſſage thereby made for the 
Blood to enter into the Lungs. In the mean time, 
while the right Ventricle is contracting, the venal 
Blood is collected in the right Sinus and Auricle 
againſt its Relaxation, when, depreſſing the Valves, 
it paſſes into the right Ventricle by Preſſure, its 
own Weight and the Force of the ſucceeding Blood 
in the Veins. 3 eus 

When the Heart is relax'd and receives the 
Blood, its muſcular Fleſh at that Inſtant appears 
intenſely red; becauſe at that time all its coronary 
Arteries and Veins are turgid with Blood, drove 
into them by the Contraction of the Aorta: But 
when the Heart is in its Syſtole or — 

the 
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the Blood before received into the Veſſels of its 
muſcular Subſtance is then expreſſed and diſcharg- 
ed by the larger coronary Veins, which open into 
its right Sinus and Auricle; and Part of the Blood 
is alſo expreſſed thro? the exhaling Veins which 
open in every Part of the right Ventricle, by which 

means the Heart at that Inftant becomes pale and 
bloodleſs. Nor is it improbable, that the Blood 
in the larger Trunks of the coronary Arteries re- 
turns again at that time into the Aorta by their 
Orifices which ariſe from thence. In Fiſh, this 
alternate Change of Paleneſs and Redneſs in the 
Heart is very conſpicuous, fince they have but one 
Sinus, Auricle and Ventricle, one Vein and one 
Artery. In them the, venous Sinus firſt becomes 
turgid, then the Ventricle, and then the Artery, 
which is turgid in its Repletion; and at the ſame 
Inftant the Sinus alſo becomes turgid and red. 


& 152. By this Contraction of the right 
Ventricle, ($. 151.) the fame Blood is alfo 
forced up againſt the three ſemilunar Valves, 
attached to the Margin of the other Aperture 
of this Ventriele, in the Entrance of the pul- 
monary Artery; and by preſſing thoſe Valves 
againſt the Sides of their — Sov itſelf a 

Paſſage into that Veſſel only. 
5. 153. But ſuch is the Structure and Con- 
nection of theſe Valves, (F 1 52.) that it is evident 
they are fill d out and meet together, by the Re- 
action of the Blood in the pulmonary Artery 
towards the right Ventricle, ſo as to intercept 
its Return, ſince they cloſe more exactly, as 
the Blood endeavours to return more forcibly. 
But at the ſame time that theſe Valves -= 
ut 
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ſhut and diſtended by the Blood in the pul- 
monary ' Artery, they are alſo then ſupported 

on the other Side by the Blood drove out of 
the venous Sinus into the Cavity of the Ven- 
tricle; by which means they are preſerved 
from being broke or over- ſtrained by the Re- 
pulſe of the Blood urged by the N of 
the pulmonary Artery. 

F. 154. All this (F. 151 to 154.) is proved 
not only from the Structure of the Parts, but 
alſo by Obſervation in living Diſſections, with 
Arteriotomy and Injectious. | 

8. 155. It therefore follows from hence, 
that the venal Blood coming from all Parts of 
the Body, ($. 146.) continually paſſes with a 
quick and ſtrong Motion out of the venous Si- 
nus, thro' the right Auricle and Ventricle, into 
the pulmonary Artery alone. 

F. 156. In the next place the Blood paſſes 
from the Artery into the pulmonary Vein, 
and left venous Sinus, formed by the meetin 
of the four large Branches of that Veſſel ; by 
the muſcular Fabric of which Sinus the Blood 
is thence preſſed into the relaxed Cavity of the 
left Auricle, which is much leſs than the 
right, tho it has the ſame Structure and Poſi- 
tion. From the Auricle it paſſes ($. 148.) in- 
to the left Ventricle, when relaxed; into 
which it may readily enter by its two mitral 
Valves having the ſame Mechaniſm as the tri- 
cuſpids before, (5. 149, 150.) which alſo pre- 
vent it from returning back the ſame way, 


(5 151.) 


As 
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As the left Vefitricle contracts with a much 
Force than the right, and exerts propor- 
tionally a ſtronger Preſſure againſt the Valves to 
ſhut them when it protrudes the Blood into the 
Aorta, there was here no need of three Valves at 
the Entrance of the pulmonary Vein, two being 
ſufficient, which have a narrow opening into the 
left Ventricle, like a Slit; to cloſe which with 
the greater Reſiſtance, when the Heart contracts, 
the membranous Sides of the Valves are wrapped 
over each other, and form as it were a double 
Partition. 

& 157. The Blood protruded-into the Aor- 
ta by the right Ventricle, is determin'd ſtrait 
forwards in that Veſſel by the three ſemilunar 
Valves * placed at its Entrance, (as F. 1 5, 
153, 154.) and this more eſpecially when the 
Artery contracts, at which time the Blood re- 
acting on the Valves, cloſes them very exact- 

ly. But what has been hitherto ſaid, relates 
to the Courſe of the Blood in Adults, and 
thoſe of our Species who breathe in the uſual 
manner: As to its Circulation in the Fœtus, 
ſee F. 680, & /eq. 


Which have been alſo denominated Sigmoide, 
from their Reſemblance to the old Sigma of the 
Greeks, which was ſhaped like our Roman C. 


§. 158. Hence it is evident, that all the 
Blood of the pulmonary Artery paſſes by the 
Vein into the left venous Sinus, thence into 
the left Auricle and Ventricle, and thence in- 
to the Aorta; and thus continually, with a 
ſtrong and ſwift Motion. < 
| t 
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At that Inſtant when the right Ventricle of the 
Heart is contracted, it does not admit any of the 
Blood from the Cava; it muſt then be accumula- 
ted there, ſo as to fill the right Sinus and Auri- 
cle, as it alſo muſt in the left Sinus and Auricle: 
But when the Ventricles of the Heart are relaxed 
by the Depletion of their coronary Arteries, and 
Compreſſure of their Nerves, the contractile Force 
of the venous Sinus's which they continually ex- 
ert, will then overcome the Reſiſtance of the 
Heart, which as a relaxed Muſcle will be no 
more than its Weight; and thus the Ventricles 
will be filled with the Blood that was till then 
collecting in the Sinus's. At the fame Inſtant of 
Time that the Ventricles are thus filling, the co- 
ronary Arteries will be allo filled by the Aor- 
ta; and when the Aorta and pulmonary Artery 
are contracted, or at reſt, the cardiac Nerves will 


be then free from Preſſure, the two Cauſes of Mo- | 


tion in the Heart will be thus renew'd, and its 
former Contraction muſt follow. Hence the per- 
petual Motion of the Heart. 


F. 159. This Motion or Courſe of the Blood 

before deſcribed, may be diſtinctly obſerved. 
in living Diſſe&ions 1, and is in them attended 
with the following Phænomena. 

1, Both the venous Sinus's are filled, be- 
come turgid and red at one and the ſame 
time; and ſo are both the Auricles. | 

2. Both the Auricles become flaccid at the 
ſame Inſtant, and ſo do alſo the two venous 
Sinus's, 

3. In the very Moment that the Auricles 
become flaccid, they are then fill'd with 

D Blood, 
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Blood, by the Impulſe of that in the Veins, 
together with the muſcular or contraQtile 
Force of the venous Sinus's 

4. At the very Inſtant when the Auricles 


are thus fill'd, both the Veatricles of the Heart 


contract themſelves at one and the fame 
Time; in which Action they become pale, 
and diſcharge their contained Blood into the 
two large Arteries, which are thus filled and 
dilated. | > 

5. The Moment after this Conſtriction of 
the two Ventricles, they become empty and 
flaccid, are elongated 2 and enlarged, and ap- 


| pear red, 


6. The laſt Appearances are no ſooner ob- 
ſerved, but the two Auricles and muſcular 
venous Sinus's contract with a muſcular Force; 
by which they diſcharge their contained Blood 3 
into the empty Ventricles of the Heart, and 
in this Action the Auricles look pale. 

7. In the mean time the venous Sinus's will 
be again filled, and then the Auricles, as we 
firſt obſerved : and in this Order will all the 
forementioned Appearances return again, and 
be continued in the ſame Series, till the lan- 
guiſhing Animal is near dead 4, 

8. But when Death approaches, the Auri- 
cles and venous Sinus's beat ſeveral times to 
one Contraction of the Ventricles . At 
length, the left Ventricle firſt ceaſes to move, 
and then its Auricle; afterwards the right 
Ventricle is ſtill, and laſt of all the right Au- 
ricle. The Animal is now dead, after which 

we 


| . 
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we find the left Ventricle empty, but the "gw 
Ventricle always full of Blood. 


: Theſe Appearances are beſt remarked in the 
Diſſection of young Whelps or Kitlins, ſoon after 
their Birth; becauſe theſe live much longer with- 
out Breathing, after the Thorax and Pericardium 
have been open'd. 

Injecting the Heart with warm Water fills its 
Ventricles, and renders them longer ; but upon 
preſſing the Apex of it towards the Baſis, the 
Water paſſes out into the Arteries. 

3 This Force is equal to that with which the 
Heart impells the Blood into the Arteries ; other- 
wile, if the Force was but little leſs, the Blood 
would return more ſlowly to the Heart, which 
would conſequently fend it more ſlowly into the 
Arteries ; and this ſmall Difference increaſing eve- 
ry Minute, there would at laſt be no Blood im- 
pell'd into the Heart, which would therefore 
ceaſe to move. 

+ Upon wounding the carotid Artery of a living 
Dog, the Blood ſpouts forth like 4 Jet of a 
Fountain; but growing gradually weaker, it at 
length ſtarts out only at Intervals, till at laſt the 
Flux totally ceaſes. In this State the Heart of 
the expiring Animal is found ſtill and contracted, 
yet the Auricles continue to beat or contract 
weakly and at longer Intervals, till at length the 
Ventricles being filled, the Heart with a ſudden 
Start contracts itſelf again; but this Syſtole being 
over, the Heart remains flaccid and without Mo- 
tion for a Minute or two, and as long an Interval 
paſſes before the Animal breaths: Thus the 
Heart continues longer and longer at reſt each 
time, till there is Blood enough accumulated in 
the Sinus's and Auricles to overcome the Reſiſt- 

D 2 ance 
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ance of the Ventricles. At length the muſcular 


Force of the right Ventricle becomes too weak 
to overcome the Reſiſtance of the Lungs, and 


therefore contracts no more, which makes the 


Death of the Animal. But even after this the 
Blood continues to move towards the Heart in 
the Veins, being propelled by the Contraction of 
the Veſſels aſſiſted by the Cold, which follows 
Death. At laſt, the right Ventricle being dead, 
the Auricle only palpitates z and when that 1s 
ſtill, there only remains a ſmall Motion for a 
Time in the Cava near the Heart. 

lt has been long ago obſerved, that the Mo- 
tion of the Auricles in the Heart remains after 
that of the Ventricles; and the Fact is alſo de- 
monſtrable to the Eye by opening the Thorax of 
a living Animal. But what is more extraordina- 


ry, both the Auricles and Ventricles of the Heart 
may be reſtored by Art to their former Con- 


tractions even after they have ceaſed to move, or 
when the Animal is really dead. Thus Peyerus 
and Wepfer demonſtrate, that by blowing into the 
thoracic Duct, or into the Vena Cava, lo as to 
urge forward the Blood, the Heart of the dead 
Animal will by that means renew its Contracti- 
ons; as it alſo will barely by preſſing hard on the 
Thorax, tho' the Spectators might imagine this 
to have the contrary Effect. This ſeems to have 
been the Caſe with the great Veſalius, who was ba- 
niſhed. for opening a Spaniſh Nobleman before the 
Heart had done moving. So that if the Heart 
deſerves the Title of uliimum moriens, the right 
Ventricle and Auricle are the moſt deſerving of it, 
as they move longer than the left ; but the Cava 
laſt of all. Nor is it at all ſtrange that the right 
Ventricle, which is the weakeſt, ſhould move 
Wo than the — for Reſpiration ceaſing, 

— -e 
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the Blood cannot paſs thro! the Lungs to fill 
the left Ventricle, tho' the right be at the fame 
time plentifully ſupplied : for which Reaſon we 
uſually find in People who die ſuddenly, that 
upon opening them, the right Ventricle is full of 
Blood, while the left is empty. 


F. 160. From what has been faid, it there- 
fore appears that all the Blood returning from 
every Part of the Body, (as well external as 
internal, not excepting that of the Heart it- 
ſelf and its Auricles) is drove into the right 
Veatricle of the Heart, out of which it is 
forced thro' the Lungs into the left Ventricle, 
and from thence by the Arteries thro' every 
individual Part of the Body, from whence it 
returns by the Veins to the Heart again. 
This is the uninterrupted Courſe of the 
Blood's Circulation i, the Glory of which 
Diſcovery, with the Proofs and Explanation 
of it at large, is due to the immortal Name 
of Dr. Harvey 2; the Truth of which Cir- 
culation is alſo confirmed by Iijections 3, 
Transfufions 4, and even to the Eye itſelf by 
the Microſcopes. 


: We have hitherto demonſtrated a threefold 
Humour returning to the Heart, viz. the venal 
Blood, the Chyle poured into it by the thora- 
cic Duct, and the ſeveral Juices abſorbed by the 
bibulous Ducts throughout the Body, which lead 
to the Veins. This mixt fluid of the Veins is 
received into the right Ventricle of the Heart, 
which forces it into the Lungs and thence into 
the left Ventricle, * it thro? all m 

3 . | 
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of the Body by the Arteries. As the Truth of 
this Syſtem is tounded on Experiments, by which 
we are let into the Boſom of Nature, let us grate- 
fully acknowledge to whom we owe the firſt Re- 
velation of this important Truth. The Syſtem 
of the ancient Phyſicians is, ** That the Blood 
„ paſſes from the Heart as well by the Veins as 
«© the Arteries, the nutritious Part of it by the 
* former, and the more ſpirituous by the latter; 
* but that nothing returns to the Heart more 
* than a Chyle, abſorbed by the meſenteric 
* Veins, and by them conveyed to the Liver, 
* where it is firſt concocted and puts on the 
Nature and Colour of Blood, before it goes 
to the Heart.“ 

* Hippocrates has had the Honour given him of 
knowing the Circulation, firſt by Riolan, and then 
i by Drelincourt and others; but it is certain, that 
it it he underſtood the Blood's Motion, he has ex- 
1 preſſed himſelf ſo unintelligibly about it, that his 
[ acuteſt Interpreter, Galen, did not thence ſo much 
1 | as ſuſpect that the Blood had a circulating Courſe, 
i But we are well aſſured, that the firſt Author wha 
i taught that the Blood of the Vena Cava did 
It! not pals thro' the Septum Cordis into the left 
it 5+ Ventricle, but that it arrived thither by a long 
50 *© Courle thro? the Artery and Vein of the Lungs,” 

| was one Michael Servetus, a Spaniſh Phyſician, in 
his very ſcarce Book, De Erroribus Trinitatis, pub- 

1 liſh'd at Bail in the Year 1531. The ſame thing 
1 was ſoon after propoſed by Columbus in a manner 
| ſo much alike, that one of them ſeems to have ta- 
bh ken it from the other. After theſe, Cacſalpinus 
Wi had much the fame Notion, and alſo imagined 
it; that the Veins did not convey the Blood from, 
W | but to the Heart. All theſe ſeem to have had 
| a diſtant View of the Blood's true Courſe, but in 
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part only; ſo that as they did not underſtand or 
explain the whole, and confirm it by ſufficient 
Proofs, the great Harvey has ftill a juſt Title to 
the Invention or Diſcovery : for by an Inventor we 
underſtand one, who 1s not only acquainted with the 
Thing he propoſes, but who. alſo demonſtrates or 
explains the ſame, ſo that all Men of Learning 
may be convinced of and comprehend it; but this 
was firſt done by Dr. Harvey only, who has ſup- 
ported his Syſtem with innumerable Experiments, 
and has by that means given more Light into all 
the Branches of Phyſic than we have ever receiv'd 
from any other anatomical Diſcovery, We are 
even bound to acknowledge the high Merits of this 
great Man, to whom we all owe a profound Ve- 
neration ; becauſe it is upon his Syſtem only, that 
we can obtain any juſt Notions either in the Theory 
or Practice of Phyſic, which have by this means 
been purged from Fiction, and founded on the true 
Bafis, which is equal to the Dignity of the Profeſ- 
ſion. + TOI x. 

3 In 1656, Wren and Lower firſt injected Li- 

quors into the Veins of Animals; ſince which time 

we have had various medicinal Liquors injected 
into the circulating Blood of Men, which+ have 
produced the very fame Effects throughout all the- 

Veſſels of the Body, as if a larger Doſe of the ſame 

Medicine had been taken inwardly. | 

+ In 1658, Dr. Henſhaw diſcover d a Method 

of transfuſing the arterial Blood of one Animal in- 

to the Veins of another; which Experiment was 
afterwards improv*d and publiſh*d by Dr. Lower, 

(de Corde) Ann, 1665, The Blood of the emittent 

Animal being hereby exhauſted, it expires, while 

the Recipient continues alive and well. To do 

this, let two Dogs be tied down near each other 
upon the ſame Table ; then denudate and tye the 
| D 4 carotid 
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carotid 'Artery of one, and the crural Vein of the 
other, and after making an Inciſion in the Carotid 
. betwixt the Heart and Ligature, inſert a Tube, 
whoſe other End is to paſs by an Inciſion into the 
crural Vein of the other; and thus the Blood will 
paſs into the Veins of the laſt Dog, till the firſt 
expires. This Experiment ſeems to have been firft 
hinted by Libavius; and tho' Dr. Lower was un- 
doubtedly before-hand with Monſ. Denis in the 
Trial of it on Brutes, yet the French firſt tried the 
Transfuſion on Men. The Experiment was ſoon 
received with great Applauſe both thro* France and 
England, and great things were expected from it 
in the Cure of Diſeaſes, and the Recovery of 
Youth, ſince they cord now convey the Blood of 
a ſound and young Animal into a Man that was 
old or diſeaſed, and by that means procure the Lon- 
gevity talked of by the Alchemiſts from their E- 
lixir or Stone. But in a little time all theſe Ex- 
pectations diſappear*d, and the Experiment was 
prohibited to be made on Men by the public Law. 
For a Swediſo Nobleman being given over by his 
Phyſicians in an ardent Fever, one of them was 
willing to take the Advice of Hippocrates, to make 
Triat of an uncertain Remedy in a deſperate: Caſe. 
Accordingly an Exchange is made, by Transfuſi- 
on, of a few Ounces of the Patient's Blood for a 
Quantity of that from a ſound Animal; the Ex- 
periment ſucceeds, and the Patient is much better, 
inſomuch that Transfuſion becomes eſteem'd and 
admir'd by the whole Court of France; it muſt 
therefore be repeated, fince the Patient's Blood 
does not yet move ſlow enough: But very unfor- 
tunately the noble Patient expires even in the Ex- 
periment, and becomes a Victim to the Curioſity 
of Phyſicians, | Hereupon Transfuſion comes into 
Diſgrace, is prohibited by Parliament, and meets 

£ | with 
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with ſuch univerſal Neglect, that at preſent we hear 
not the leaſt Talk of it. 

5 The Blood's Circulation was diſcoverd. to the 
Eye by the Microſcope in 1661, by Malpighi and 
Lewenboec. The latter ſaw it. paſs out of the 
ſmalleſt Arteries into the continuous Veins. But 
the old Gentleman was ſo infatuated or miſled by 
his Experiment, that, contrary to every body's 
Opinion, he thought the Veins had a Pulſation, 
and that the Arteries had none. This Error ſeems © 
to have aroſe from the retrograde Courſe of the 
Blood in many of the evaneſcent Arteries, as 
ſome of their Anaſtomoſes contract and are ob- 
ſtructed in the dying Animal, ſo that the Blood 
moving the ſame way both in Arteries and Veins, 
has made me ſometimes Jook ſeven or eight Mi- 


nutes without being able to Mae one from 
the other. 


F. 161. 1 alfo follows that the Ch 15 
(F 126.) being continually preſſed in a finall 
Quantity thro' the thoracic Duct (5. 12 5.), will 
10 far open the Valves in the ſubclavian Vein, 
(F. N which are always kept ſnut by the 
oppoſite Preſſure of the Blood) as to admit a 
Quantity of Chyle, which by its Weight is 
able to overcome the Reſiſtance of the Blood 
in the ſame Vein, thro' which it will deſcend; 
together with the Blood, into the Cava and its 
Sinus, and thence into the vight Auricle and 
Ventricle. | 

$. 162. The Chyle being plentifully diluted 
with the returning Lymph, and thus continu- 
ally mixing in a ſmall Quantity with theBlood, 
and that running together from theVeins in op- 


polite 
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poſite Directions i, does not only preſerve them 


from coagulating in the Cava, but makes the 
firft Mixture of the Blood and Chyle there. 


The right and left ſubclavian Vein open into 
the Cava in oppoſite Directions; ſo that the Blood 
of the right ſubclavian, which has none of the 
Chyle, mixes with the oppoſite Stream of the left 
Subclavian, charged with the Chyle. About the 
fame Part the jugular Vein alſo opens after it has 
deſcended perpendicularly, and conveys the Blood 
diluted with all the Lymph ſeparated in the Parts 
of the Head, and with the moiſt Vapours which 
part the dura Mater and pia Mater from each 
other, and the latter from the Brain itſelf, Thus 
the Blood meeting from the Veins in oppoſite Di- 
rections occaſions an intimate Mixture. And in the 
way, before the Blood of the Vena cava paſſes to 
the, Heart, . it meets with that of the Vena azygos, 
which aſcends thro? the whole Thorax; from all 
which, and many more Veins of different Courſes, 
the ſuperior Trunk of the Cava receives its Blood 
before it paſſes to the right Auricle and Ventricle 
of the Heart. | ; 


$. 163. The Blood and Chyle being in the 
next place drove into the furrow'd Cavity of 
the Auricle, is there, by its forcible Contracti- 
on, and the oppoſite Concuſſions of its muſ- 
cular Columnæ on every Side, ſtill more inti- 
mately mixed, divided and render'd Fluid i, 
alſo the Mixture and Fluidity is render'd till 
more perfect by the Occurſion of the little 
Blood that is thro the Auricle 2, together 
with the Blood returned into the Cavity of the 
3 | Auricle 
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Auricle from the Subſtance of the Heart by the 
coronary Veins; which laſt is doubtleſs diſ- 
charged with a conſiderable Force, and ren- 
der'd very fluid by the muſcular Contraction. 


The Blood of a healthy Perſon coagulates into 
a ſolid Cake barely by ſtanding ſtill a little while 
but when the Auricles of the Heart contract, the 
Blood in the adjacent Veins and their Sinugs muſt 
of neceſſity ſtop, and wait till the Auricles are re- 
laxed, and till more Blood fucceeds from the 
Veins : the Blood of the large Veins is therefore in 
the greateſt Danger of coagulating, if that was 
not prevented by a plentiful Dilution with Lymph, 
and by the Concuſlion of the Auricles, which having 
a rough Surface, do by their muſcular Columnæ 
attenuate the Blood, and blend it with the Chyle. 

* It is not probable that all the Blood which en- 
ters from the Sinus's into Ventricles of the Heart, 
js firſt retained in and ſent thither by the Auricles; 
for in the left Auricle there is not room enough 
to hold all the Blood which comes from the Lungs z 
and therefore it is probable, that when the Auricle 
ſends its Blood in the Ventricle, ſome Part of the 
Blood will then flip from the Sinus directly into 
the Ventricle, without being at all retained in the 
Auricle. The Quantity of Blood which thus fli 
thro? the Auricle from the venous Sinus into 
right Ventricle, does not ſeem to be more than a 
tenth Part of what the Auricle will contain, be- 
cauſe the Proportion of the Sinus to the Ventricle 
is hot larger. 

All the Blood of the Heart itſelf is diſcharged 
by the coronary Veins, either into the Sinus of 
the Cava, the right Auricle, or elſe the rightVen- 
tricle. But this Blood is more agitated, warm 
and fluid than that of any other Part ; and there, 


fore 
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fore it may render the other Blood, with which it 
mixes in the Auricle, more thin and fluid than it 
otherwiſe would be. 


. 164. But what Alteration or Impreſſion 
is made on the Blood and Chyle by the Action 
of the Heart, can be underſtood only from the 
Structure of that Organ and the Nature of the 
Blood; in our Enquiry after which, we 
ought to rely only upon ſolid Experiments, 
ſuch as we ſhall preſently mention, fince the 
Subject has afforded much Controverſy, and 
ſeveral Hypotheſes *. i 


3 The Opinion of = Ancients was, that the 
Blood. paſſed from the Liver into the right Ven- 
tricle of the Heart ; and that from thence it went 
in part into the pulmonary Artery to nouriſh the 
Lungs, and that the other Part tranſudedthro? the 
muſcular Septum of the Heart into the left Ventricle, 
where, mixing with the vital Spirit from the Lungs, 
it became arterial Blood. And in the laſt Centu- 
ry the Chemiſts and Followers of Sylvius de le Boe 
ſuppoſed the Blood in the Heart of an alkaline Na- 
ture, and that it fermented with the other Blood, 
which abounded with an acid Chyle and pancreatic 
Juice. Carteſius ſuppoſed. the Blood to enter the 
Heart by a Drop at a time, which by intenſe Heat 
ſo rarified as to diſtend the Heart, and then ran 
out. boiling into the Lungs to be cooled. 


§. 165. The Blood contained in the right 
Ventricle of the Heart of a faſting Animal 
does not taſte either alłaline i or acid 2, but 
brackiſh 3, like that of Sea-falt, or Sal-am- 
moniacum. That 
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That healthy Blood is free from any alkaline 
Acrimony, may appear not only from its having 
no ſuch Taſte, but alſo from its giving not the 
leaſt Pain to wounded Parts, nor even to the Eye 
itſelf, if dropt into it; nor does it manifeſt any 
Fermentation with Acids, nor turn the violet- o- 
lour'd Tincture of Flowers green as alkaline Salts 
do. 

An acid Acrimony i is ſtill infloiacy more re. 
mote from the Blood, ſince its natural Tendence i is 
to Putrefaction, after reſt. 

This Brackiſhneſs is in the Blood of People 
who eat much Sea-falt ; but in Brutes which are 
not domeſtic, it is almoſt inſipid. | 


Dy 166. If the Blood be mix d either with 
Acids or Alkalies, it does not afford any ap- 
parent Motion of Fermentation, but it there- 
by receives ſome Change in its Colour 1 and 
Degree of Fluidity. Indeed Oil of Vitriol, 
which is diſtill'd by the moſt intenſe Fire, and 
highly rectified, makes an. Efferveſcence with 
the Blood, as it does with all other Liquors, 
eſpecially the oily. 


With Oleum Tartari per deliquium the Blood 


becomes turbid, and of a fiery. Colour; with Sdp. 


Salis Ammoniaci it becomes thin and fluid, and of 
a florid Colour; with ſeveral Sorts of Vine 
preſerves its Fluidity; but with Spirit of Nitre 
and other mineral Acids, it coagulates ; yet. it does 
not produce any Ebullition with either of theſe: 
and tho? it will make an Ebullition with highly 
rectified Oil of Vitriol, *tis only from the Water 
in its Compoſition, which, whether alone or in 
ny other Liquor, as moſt powerfully attracted by 
that 
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that ſtrong Acid. Some tell us, that as both an 
acid and an alkali is obtained by diſtilling the 
Blood, therefore both of them muſt be naturally in 
its Compoſition ; whereas they are both in reality 
- the Produce of the Fire. Others endeavour to 
evade our Argument by ſaying, that the lixivial 
Salts in the Blood are naturally ſuch as will not 
ferment with an Acid: if ſo, how do they appear 
to be lixivial; for we are no otherways affured 
that an alkaline Salt exiſts in any Body, but by 
the Phenomena or Effects it produces therein; 
and when thoſe Effects are not to be found, we 
muſt reaſonably conclude the Cauſe or Alkali to 
be abſent. 


$. 167. The Blood which ſtarts out from a 
Wound in the pulmonary Artery, being re- 
ceived into a Veſſel, does not afford any Signs 
of an inteſtine Ebullition or Efferveſcence, 
but yields a ſharp and z/)-/mellng * Vapour ; 
and after ſtanding in the Cold, it congeals, 
and then ſeparates into two Subſtances, one of 
which is more compact and ſolid than the 
Maſs of Blood itſelf, and the other is ſerous 
and more fluid. 


This is a rank Smell, coming betwixt the 
Odour of Sweat and Urine, and which is hardly 
perceptible in the Blood of an Ox. 


§. 168. If the Apex of the Heart in a living 
Animal be cut off, and you then turn it up- 
wards, -you will perceive the Blood to be 
drove by the Auricle into the right Ventricle, 
when the firſt contracts; bug this — 7 
| ul 
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Ebullition or Fermentation, as you will more 
diſtinctly perceive towards the Death of the 
Animal. And all theſe Phænomena (5. 165 


to 169.) are alſo true in the Blood of che left 
Ventricle. 


F. 169. If a Wermometer be thruſt into 


the Heart of a living Animal, it does not diſ- 
cover that the Blood has a greater Heat there 
than in the other Viſcera. At which we need 
not wonder; for if, from the Difference of 
Velocity and Attrition, the venal Blood returns 
ſomething cooler than the arterial, as th 


both meet in the Heart, they will be there of 
the ſame Temperature, 


Several Experiments of this Nature were 
made ſo early as 1666 by Malpighi, Borelli, and 
others. They opened both Sr Heart and the 
Limbs of the ſame Dog, and upon inſerting a 
Thermometer into the Ventricle and into the cru- 
ral Artery, they found that both the Inſtruments 
indicated the ſame Degree of Heat. Thoſe who 
embraced the Hypotheſis of the Ancients, object- 
ed, that as the Heart was univerſally allow'd to be 
the Fountain of Heat, they cou'd not ſee why the 
Blood in that ſhou'd not be hotter than in the 
Limbs. It is indeed certain, that as the Blood 
moves ſlower, and with leſs Attrition in the Veins 
than in the Arteries, it wou'd be cooler in the 
former than in the latter, if they did not take the 
ſame Courſe, and run cloſe to each other. And 
as the greateſt Share of Motion and Attrition is 
communicated to the Blood by the Heart and 
Lungs, it wou'd be proportionably hotter in thoſe 
than in the other Viſcera, if it was not to commu- 
nicate Part of its Heat to the colder Air in the 
Lungs 3 
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Lungs ; which Communication of Heat from the 
onary Blood to the Air is very readily made 
both from the Thinneſs of the Membrane which 
| 'em, being ten times thinner than writing 
— and from its vaſt Extent or Surface within 
the Lungs, being computed more than the Surface 
of the whole Body. But as the external Air is al- 
ways colder than the Blood, it will by Contact with 
the Lungs become warm; ſo that in the Winter 
time it may be blow d out warm, agreeable to the 
Fable of the Satyr. But as much Warmth as the 
Air gains in the Lungs, ſo much muſt the Blood 
loſe there; upon which Account, in a hot Air we 
pant, or breathe more frequently: that by oftner 
changing the warm Air, which does not take off 
ſo much of the Heat of our Blood, we may bring 
it to the ſame Temperature, as we might by fewer 
Reſpirations of a colder Air. 


& 170. The Taſte of the Chyle in the tho- 
racic Duct is generally that of Sea-ſalt i, or 
the Flavour which was predominant in the 
Aliments 2. 


i. e. When it has not the ſweet or milky Taſte 
at §. 127. 

Thus the Smell and Taſte of Onions, Garlic, 
Aſparagus, Turpentine, c. may be not only per- 
ceived in the Chyle, but alſo in the Nurſc's Milk, 
in the Sweat, Urine, Sc. even the Colour and 
medicinal Qualities of ſome things are alſo extend- 
ed in the ſame manner, as Rhubarb, the Machine le 
apple, c. and even Madder tinges the very Bones. 
See Phil. Tranſ. Ne. 442, and 443. Hence, if 
ever there be any Acid or Alkali in the Blood, tis 
that of the Chyle or Aliments not yet digeſted, 
and will be always too mild to yield any Taſte or 
Fermentation, . 
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8. 171. The fame Chyle taken from the 
Du, — mixed with Salts of an oppoſite 
Nature, 2 ever makes 07 leaſt ol 
tion. ::: : 

* 72, If che Jews Chyle be ate fines: 
a clean Veſſel it is never obſerved to have any 
Motion of Fermentation or Ebullitiun. 

'S. 17 J., Nor is any tuen 1 ap ar 55 

in it, whilſt remaining in the thoracic Hack 


If you open the Thorax of a big N "and cloſe" ths 
wounded Veſſels with Vitriol, ' you, may then plain 
ly, obſerve with your. Eye, that the Chyle paſſes 
thro* the thoracic Dutt. into the Blood 25 the ſub-. 
clavian without any manner of Frath, Lu8ti, or 
Ebullition either 1 in che Dua or Vein. . 


8 174. Nor * the Chyle make any E. 
bullition or Fermentation during its Stay in 
the thoracic Duct, nor when it is drove from 
thence into the ſubclavian, nor when mixed 
with the Blood in the Cava, or the Auricle 
and Ventricle of the Heart. 3 25 

F. 17 5. Nor does it appear to make any 
Ebullition, if you intercept its Courſe by ma- 
king a Ligature in the Subclavian betwixt the 
Valves and the Cava. i 

§. 176. And laſtly, as the Chyle i is mine 
in its Courk with a vaſt Quantity of Lymph 
from the conglobate Glands (5. 10 ö.), which 
is ſeparated from the arterial Blood, and pour- 
ed either into the Chyle itſelf, or into the ve. 
nal Blood with which it mixes, it will from 
hence follow, that the Chyle muſt be nearly 

E homo- 


* 
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| homogeneous, or of the fame Nature with the 
Blood itſelf, with which it muſt therefore 
unite ſmoothly; and without any Luctus, as 

we are alſo convinced it n_ by Experiments. 


- Sylvius te ; 7 ih to ſupport his Syſtem of Fer- 
mentation betwixt the Blood and Chyle, taught, 
that tho” the Blood itſelf was not acid, yet the 
Lymph thence ſeparated became fo by ſtagnatin 
in the conglobate Glands, and mixing thefe with 
an acid Spirit ſecerned from the Blood, But, on 
the contrary, (r.) the Lymph, when left to itſelf, 
always turns putrid or alkaline, and not acid, 25 
it ought to do on his Principles: And, (2.) the 
Chemiſts have never yet produced an Inſtance of 
an alkaline Subſtance turning acid, which is a 
Change the leaſt of all to be expedted from Stag- 
nation or Reſt. 


F. 177. It Hege follows, that there 4 is 
no Fermentation 1, Efferveſeeiice 2, 2, of Ebul- 
fition3 produced i in the Heart, either from the 
Organ itſelf, or the mixed Fluid which enters 
it; and therefore we cannot expect, nor find 


hy of the Effects 4 2 Motions. 


Fermentation is that apparent inteſtine Motion 
W a the Parts of Liquors at Reſt, which generates 
many Air Bubbles, and produces an acid and in- 
flammable Spirit. Thus new Wort made without 
Hops will ferment to ſuch a degree as to run all in- 
to Froth, which if confined will often burſt the 
including Veſſel, with ſo much Violence as makes 
ir Parts fly to an incredible Diſtance. But the 
lood does not come into the Claſs of vegetable 
Liquors, to which this — is reſtrained, 
nor 


or 
not is there a Poſſibility for it te md Nor 
does it ever generate Air, even by its moſt vio- 
tent Commotions in ardent en O as to burſt 
its including Veſſels. 

Efferveſcence is a Name we ge to the Noiſe, 
Rarefaction, and aſcending Air: bubbles, produced 
by mixing two Liquors before at Reſt. That there 
is no ſuch Commotion in the Blood we are.cconvindd; 
(r.) from the Abſence of the Cauſes, fince it ne. 
ver contains oppolite Salts (acid and alkaline) of 
that Strength or Quantity ' ſufficient to make any 
ſenſible Luctus. (2% From the "Abſence of the 
Effects, ſince we cob d never obſerve by any Ex- 
periment, fuch a Motion in the Blood ther with- 
in or out of its Veſſels, It has indeed been afferts 
ed by Homberg, and ſome other French Gentlemen, 
that there may be a latent Efferveſcence in the 


Blood, not ſenſible to the Eye; and for an In- 


ſtance that fuck a latent Efferveſcence is poſlible, 
they bring a Mixture of Spirit of Nitre with Cant 
tharides, in which we obſerve no Luctus while the 
Air has a free Admiſſion; but ſo ſoon as the Bottle 
is corked, a Commotion ariſes in the Mixture, by 
which the Cork is drove out with a confidetable 


Force, and that even if the Mixture has ſtood by 


for ſome Years. In Anſwer to this, we readily 
grant that there may be ſuch a Luctus or inteſtine 
Motion in the Parts of the Blood as is not ſenſible, 
eſpecially if it ſtagnates; but then it ought not to 


be termed Fermentation or Efferveſcence, which is 


a ſenſible Phænomenon; nor do we allow it to be 

productive of the ſame Effects 
3 This is ſuch a Motion in Liquors as cauſes 
them to boil up ſtrongly, and diſcharge great 
Bubbles of Air. Such an Appearance we obſerve 
in Water heated, ſo as to raiſe the Thermometer 
above 180 Degrees, That there is no ſuch Ebul- 
E 2 . lition | 
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lition of the Blood in the Heart, we prove by Ex- 
periment: for upon opening the Thorax of a Dog, 
and inſerting your Finger by an Inciſion into the 
Heart, you will feel a Conſtriction in its Syſtole, 
but no Rarefaction or Ebullition; beſides, as there 
are no productive Cauſes of ſuch an Ebullition in 
the Heart, and as its Effects would be ſo highly 
pernicious, tis reaſonable there ſhould be none. If 
you are pleaſed to aſſert a latent or inſenſible Ebul- 
lition in the Heart, we ſhall not contradict, ſince 
our Concern is only with , ſenſible Phenomena, 
productive of ſenſible Effects. | 

As the lateſt Aſſertors of theſe e 
Commotions in the Blood, have been forced to own 
them laden | or occult 3 cheir Effects are 9 
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F. 178. Nor does the Warmth i of the 
Heart Ä any Change in the Nature and 
Motion of the Blood, nor expel it from 
thence. 9 


. Since the Heat of the Heart is no greater than 
that of the other Arteries (F. 169.), Heat cannot 
be the Cauſe which forces the Blood out of the 
Heart into the Rn, l to the Theory 
of Carteſius. 


S8. 179. Nor i is there any kind of Ferment 
in the Heart. 


Of this Opinion was Yieuſſens, who lately re- 
vived the Carteſian Hypotheſis, and added new 
Arguments to it. Tis ſcarce credible, how a Man 
in his Senſes ſhould imagine a Fire or Ferment to 
be contained in the Cavity of a tender Muſcle, as 

18 


„ 
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is the Heart. Who can believe that in the 7200dth 


Part of an Hour is ſeparated a liquid Ferment fo 


very different from its Origin in the Blood' itſelf, 


that in the ſame Inſtant of Time it can heat the 


Blood, and change its Nature; or who can believe 
that ſuch a Ferment ſhould conſtantly reſide in the 
Heart without being waſhed out, when no leſs than 
600 medical Pounds of Blood paſs thro' that Or- 
gan in the ſpace of an Hour? But this otherwiſe 
induſtrious Anatomiſt ſeems to have been led into 
the Miſtake by an Experiment which he thought 


argued for the Hypotheſis, viz. That upon inject- 


ing a coloured Liquor into the coronary Arteries, 
it paſſed through into the right Auricle and Ven- 
tricle of the Heart; hence he rightly judged that 
the Blood of thoſe Arteries paſſed very ſwiftly the 
ſame way, and by its Velocity acquired more 
Heat; but then he was wrong in thinking that in- 
creaſed Heat ſufficient to rarify and warm all the 
other venal Blood. We grant, that the Blood of 
the coronary Arteries does (by that increaſed Velo- 
city and Attrition with which it paſſes thro? the 
Subſtance of the Heart, in its muſcular Contracti- 

on) acquire a greater Degree of Heat, by which 


It may render the yenal Blood with which it mixes 


ſomewhat more warm and fluid; but then this 
Heat can never be ſufficient to propel the Blood, 
and overcome the Reſiſtance of all the Arteries, a- 
greeable to the Syſtem of Carteſius; nor yet can 
it produce that Difference which is obſervable be- 
twixt the arterial and venal Blood, | 


& 180. The Cauſe therefore which propels 


the Blood out of the Heart into the Arteries, 


and from the Veins into the Heart again, does 
not reſide 1 in the Blood. 


E 3 The 
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The Syſtem of Cartefius and his Followers is, 
6 that the Blood being rarified by Heat, ruthes 
6% out of the Heart, and dilates the Entrance of 
e the Artery, in the ſame manner as when Milk 
„ boils up on the Fire, ar as bottled Ale flies up 
* in the Air as ſoon as you draw out the Cork, 
& in which manner it will aſcend even through a. 
Tube, if you inſert one in the Neck of = 
Bottle; ſo that the Heart may be compared to 
„the Bottle, and the Artery to the Tube, c.“ 
But as this Error has been long ago refuted, we 
ſhall only anſwer in brief, (1.) "Thar the Blood in 
the Heart does neither ferment, efferveſce, nor 
make any Ebullition. (2.) That it is not expelld 
from the Heart in its Dilatation, but in its Con: 
traction or Syſtole. (3.) That if the Blood had 
any ſuch Motion, it muſt be obſervable to the 


Eye, and afford a deal of Froth, neither of pere 
fan be demonſtrated. 


8. 181 1. But this Cauſe (5. 18a) muſt then 
be ſought for in that which immediately re- 
ceives and retains the Blood, that is, in the 
Heart itſelf ;' in which, in order to demon- 
ſtrate it, we are firſt to "make an accurate Sur- 


vey of the Subſt ance, Structure, Motion: and 
Force of that os, Rt 
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Of the Serutture and Aftion 27 # th 
. Heart, 3 | 


HE Heart, being every way at 
Libertyr for Motion, in a large: 
membranous Ri termed Pericardiums, 
(which is accurately. cloſed on all Sides, and 
firmly attached to the Throat, Sternum, 2 * 
and e 4, either immediately, or b 
the Veſſels and ligamentary Proceſſes it 
forth) and being alſo moiſten d with a lubri- 
cating lymphatic Liquor 5, expteſſed from the 
ſmall Arteries in the Sup of the Heart 
itſelf and its Auricles, is | likewiſe: ſuſtained 
pendulous 6 by its four great Blood -veſlels, 
which its Pericardum very ſtrictly embraces. 
Its Poſition is len 7 in an oblique and 
almoſt horizontal Poſture 7, with its flat Side 
on the Diaphragm ; to the tendinous or mid- 
dle Part of which it is firmly connected by the 
Vena cava and ri — below; and 
above, in the Thorax, it is connected within 
the Duplicature of the Mediaſtinum s, and 
lodged. betwixt the ſoft Lobes of the Lungs; 5 
by all which . means it avoids too great a Pr 
ſure9 on any Side, and is moſt commodiquily 
adapted to receive the Blood from, 800 5. 
Nan it into all Maude of hos mn 22 0 U 
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This is one of the principal Differences betwixt 
che- Heart and; other Muſcles, that it is not, like 
them, connected to any Bones, nor has any fix'd 
Point to act upon; for the very Weight which it 
moves, i. e. the Blood, is the Fulcrum whereon 
it acts, and which it diſcharges, by an unequal 
Preſſure, where it meets the leaſt Reſiſtance, i. e. 
into the Arteries. Beſides, if the Heart impinged 
àagainſt any hard Body in its perpetual Motion, as 
it has been ſometimes obſerved to do, in thoſe f 
who have had their Thorax too much contracted, | 
the Conſequence muſt be a Train of Diſeaſes, vio- 
lent Palpitations, &c. which are thus avoided. 
© * $60 large that it will contain double the Bulk 
Ef the Heart, as you. may be convinced by the 
Experiment of filling the Pericardium with as 
much Water as it will contain without danger of 
burſting; and then, if that Wuter be diſcharged, 
and the Heart taken out, the Pericardium will 
hold twice as much as before; which Space was 
the more neceflary in the Pericardium, that the 
Heart might moye freely in it. 
We know not of any Animal whoſe. Heart is 
not defended with this Capſule 3 even Fiſh, who 
have this Organ placed in their Head, are furniſh - 
ed with a thick; fleſhy, and ſometimes cartilagi- 
nous Integument, which ſerves the Heart as a Pe- 
ricardium. But a: ligamentary or membranous Re- 
ceptacle is not peculiar to the Heart alone; for 
every Muſcle. and Tendon has its Capſule, in 
which it moves, is lubricated, and is more or leſs 
dt liberty according to the Amplitude of its Mo- 
tion. 4 cloth ht 3s 51 CLIBSie ILL # $1] 

In Brutes we find only the Apex of the Peri- 
cardium attach'd to the Diaphragm; but in the 
Ape or Monkey-kind its Connection a little more 
reſembles that of the human Body, in which it lies 
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flat, with its Apex towards the right Side, and its 
Baſis towards the left; its broadeſt Side being ſo 
intimately attached to the tendinous Part of the 
Diaphragm, as to be inſeparable without Lacera- 
tion, by which means it ſuſtains that broad Muſcle, 
with the ſeveral Viſcera connected pendulous to it; 
ſo that the Diaphragm cannot by their Weight be 
drawn down too low in the ee an our 
erect Poſture. | 
Great has been the Controverſy among Anz 
tomiſts, whether this Water or 'Lympha is always 
preſent” in the Pericardium of the living Animal: 
ſome affirm that it ought of neceſſity to be there in 
the healthy Animal, and others aſſert that it never 
comes there but by Diſeaſe or Death. This Ar- 
gument we ſhall decide without refuting either 
Opinion, as follows: It is certain from Anatomy, 
that a good deal of this Water is contained in the 
Pericardium of every Perſon who dies a lingering 
Death; and it is equally certain, that in thoſe who 
are killa or die ſuddenly there is little or none to 
be found. To account for this, 'it muſt be obſer- 
ved that the Interſtices-in the Abdomen, Thorax, 
and all other Cavities of the living Animal, are 
repleniſhed with moiſt Vapours, diſcharged by ex- 
haling Arteries, the Exiſtence of which in the Su- 
perficies of the Heart and its Auricles is proved by 
Injections: But this Vapour will be diſcharged 
more plentifully into the Cavity of the Pericardi- 
um, as the Membrane of the Heart is very thin, 
and as the Blood of its coronary Arteries is propelꝰd 
very ſwiftly and copiouſly in each Syſtole; with 
this Moiſture the Heart will be lubricated,” and 
that Friction prevented, -whick might inflame and 
occaſion its Adheſion to the Pericardium. But 
theſe Vapours muſt be again received by the abſorb- 
me Veins, which OT convey them to- the 
Lympha- 
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Lymphatics obſerved by Nucke in the Heart, or 
elſe they would be increaſed to a Dropſy, or — 
come putrid and acrid by ſtanding; they are there- 
— requrned to the Blood again in the healthy Ani- 
But if theſe exhaling Arteries diſcharge 

— plentifully than the Veins abſorb, as 
muſt do when the Heart labours or — by 
Diſcaſe or Death, theſe Vapours will be then turn- 
ed to Water, and this Water will be accumulated 
to the Quantity in which we often find it. By this 
means alſo, : when the abſorbing Power of the 
Veins declines, in chronical Diſorders, will be 
ſometimes produced a Dropſy of the Pericardium: 
in which Caſe it has been found diſtended with ſe- 
veral Pounds of Liquor. But when a Perſon is 
kilPd, or dies ſuddenly, the Heart does not palpi- 
tate long enough to expreſs this Moiſture in any 
Quantity; and then the Veins continue abſorbing 
to the laſt, as they die in full Strength. To con- 
clude, we may be ſenſible how neceſſary this Moi. 
ſture is to lubricate and ſeparate the Viſcera, and 
eſpecially the Heart; from the Hiſtories given us 
by Peyerus, in which the Patients were troubled 
with the moſt violent Oppreſſions and Palpitations, 
becauſe for want of this Moiſture the Heart was 
found dry, and adhering to the Pericardium. 
The great Blood-veſſels of the Heart are ex- 
tended near two Inches from its Baſis before they 
unite with the Pericardium, and thus join that to 
the Heart. Nor is the Heart pendulous 'in us as 
in Brutes; for in the human Body its broadeſt Side 
lies flat upon the Diaphragm, which is ſuſtained 
by the Pericardium and Mediaſtinum, and imme- 
diatcly ſubſides if you ſeparate them. 

This is one of the principal Circumſtances: in 
dich human Bodies differ from thoſe of Brutes ; 
for in theſe laſt the Heart is placed according 0 
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the Length of the Thorax, with its Baſis next 
Throat, and its Apex towards the Diaphragm, to 
which its Pericardium is ſlightly attached : But in 
human Bodies the Heart 1s placed nearly in a tranſ- 
verſe or horizontal Poſture, with its Baſis in the 
right Side of the Thorax, and its Apex in the left, 
while its broadeſt and flat Side, from the Baſis to 
the Apex, lies inclined and ſupported on the Dia- 

. This is the true Poſition of the Heart 
in the human Body, notwithſtanding the Figures 


in moſt of our modern Anatomiſts are erroneous 


in this reſpect, being taken either from one ano- 
ther, or from Brutes; but the Figures of Veſalius, 
gte and Ruyſch, ſnew the Heart in its na- 
tural Poſture. From what has been here ſaid we 
may reſolve the Queſtion, why over- eating cauſes 
a Pal itation of the Heart: for ſince the Heart is 
only ſeparated from the Stomach by the Diaphragm, 
when the Stomach is over diſtended, it will force 
up the Diaphragm, and preſs upon the Hearr. 
Hence alſo you may ſee how the Heart comes to 
be preſſed up fo high in the Thorax of thoſe who 
die of a Dre; pſy in the Abdomen, and why it is 
forced ſo far —— in the Abdomen of thoſe who 
die of a Dropſy in the Thorax; becauſe the Dia- 
phragm, to which the Heart is connected by its 
Pericardium, is forced either way by the contained 
Water. 

® This Partition is formed above the Union of 
the two Sacculi, which conſtitute the Pleura in 
each Side of the Thorax: but as thoſe Sacculi of 


the Pleura deſcend, they recede from each other, 
and intercept the Pericardium. 


»The abdominal Viſcera require a conſtant Pref. 


ſure and Agitation from the Muſcles ; they have 
therefore no other Defence ; the Brain'being with- 


out any Motion, is therefore lodged in a Caſe of 
mere 
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mere Bone: But the Heart and Lungs require to 
have their free and ample Motion, and to be de- 
fended at the ſame time; they are therefore ſeated 
in a Cafe of Bones that continually move, but 
keep off the: Prefſure of the ambient Muſcles. 
The ſoft Lungs indeed preſs upon the Heart, 
when they are quite diſtended with Air, but with- 
out any Injury to it. 

If any one ſhow'd aſk, why halle is not 
placed in the Center of Gravity in the human Bo- 
dy, that ſo it might more equally diſtribute the 
Blood to all Parts; it may be anſwer'd, (1.) That 
it is required to be near the Brain, that it might 
the more readily ſupply Blood to that Organ by the 
Carotids for all its Offices ; agreeable to which, we 
obſerve in Man, the Elephant, and the other more 

ious Animals; that the Neck is but ſhort. 
(2.) It is placed nearer the Arms than the Legs, as 
the firſt-require greater Supplies to perform their 
various Actions 1n Lite, which are much more no- 
ble, numerous and frequent than thoſe of the lower 
Limbs. | (3.) It could not be placed in the Abdo- 
men, becauſe of the Preſſure there; nor could ir 
be ſeated any where diſtant from the Lungs, as 
their Commerce in moving the Blood is immediate 
and inſeparable ; for which reaſon it lies jn the 
Head of Fiſh, becauſe their Lungs are there. 


F. 183. The two coronary Arteries of the 
Heart ariſe on oppoſite Sides from the Aorta, 
a little above i its ſemilunar Valves; and pro- 
ceeding in oppoſite 2 Courſes, they unite and 
form one Canal, which ſurrounding the 
whole Baſis of the Heart, ſends off nume- 
rous Arteries, which variouſly communicate 
with * other by Anaſtomoſes, and are ſpent 

7 in 
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in an infinite Number of very minute; Arteries, 
the ſmalleſt Series of which pervade the whole: 
Superficies of the Heart both external and in- 
ternal, and pour out a Liquor in the Form of 
Dew; ſo that the whole Subſtance of the 
Heart ſeems in outward Appearance to be 
made up of Arteries and Veins, ramified in tlie 
ſame Manner, with a Quantity of Fat 4 lod- 
ged betwixt them externally. Tis remarka- 


ble, that theſe Arteries of the Heart are in 


their Digſtole 5-at the Time when thoſe of all 
the other Parts of the Body ate in their 8 
ſtole. The ſmall Veins of the Heart convey 
their Blood partly into the coronary Branches $, 
which paſſing towards the right Auricle, po 
their chief f opening 7 betwixt that and the right. 
Ventricle, into which laſt they alſo open by 
ſeveral venal Orifices 8, as well as into the Au- 
ricle : of theſe Veins it is obſervable, that they 
are emptyed 9 while the other Veins of the 10 
dy are filled. 


About even with the Margin of the Valve 
which is fartheſt from the Heart. 

* It was none of the leaſt Diſcoveries of Ruyſch, 
when he obſerved the two coronary Arteries met 
together into one, from whence all the Branches 
are ſupplied to the Subſtance of the Heart, and 
by which means there is alſo an Equilibrium in 
the Diſtribution of the Blood. 

3 The celebrated Ruyſch was perſuaded, in one 
of his Preparations of the Heart, 'that the cera- 
ceous Injection had paſſed or tranſuded like Down, 
thro? theſe ſmall Arteries ; from whence he conclu- 
ded, that the Blood paſſed thro' them in the ſame 

Manner 
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Manner in the healthy Animal, But when I exa- 
mined his Preparation by the Help of a Micro- 
ſcope in the Rays of the Sun, L obſerved that lit- 
tle Globules of * Injection had been forced thro? 
the ſmalleſt Arteries and eſcaped into the cellular 
Subſtance, which inveſts the muſcular Fibres of the 
Heart. Theſe ſmalleſt fanguiferous Arteries ter- 

minate eicher in Veins, or in * exhaling 
Ad which diſcharge the Water into. the Pe- 
ricardium; which Liquor is found of a reddiſh 
Colour in Animals that are opened after- violent 
Exerciſe, as in Hares, Stags, Horſes, Sc. from 
the violent Action of the Heart and ſanguiferous 
Arteries forcing ſome of the red Glo thro? 
the ſerous or CERES Arteries; whence People 
often make bloody Urine after hard riding or vio- 
lent Exerciſe, toit the ſame Cauſe. Sometimes theſe 
ſmall exhaling Arteries are ſo far dilated as to tranſ- 
mit mere Blood itſelf, ſo that after violent Ex- 
erciſe bloody Sweats and Urine have been obſerved. 

A Quantity of Fat is conſtantly found inter- 
mixed with the coronary Blood-veſſels about the 
| Baſis of the Heart; which ſometimes abounds ſo 
much in Oxen and Swine, which have been fed in 
the Stall or fatten'd in the Stye, that the Blood-veſ- 
ſels of the Heart are compreſſed by the redundant 
Fat; whence too, thoſe People who have the 
Blood - veſſels of their Heart in this Manner over- 
loaded with Fat, are of a ſluggiſn Habit, and of 
dull IntelleCtuals : ſo that from hence we may un- 
der ſtand the Scripture Phraſe (A#s xxviii. 27.) 
He hath fatten'd their Hearts, left they ſhould un- 
derſtand. 

* The Principal of cheſs opens towards the left 
Side of the right venous Sinus, and is furniſhed 
with a Valve at its Orifice, obſerved by Eufta- 
chius. 

But 
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gut ſome open into the Vena cava itſelf; juſt 
before it enters the Heart; but ſo that all the 
Blood from the Subſtance of the Heart arrives 
into its right Ventricle, and muſt paſs thro? the 
Lungs before it can enter the left Ventriele. 

dome of them larger than the reſt, and G 
ſcribed by Ruyſch; others of them very ſmall, 
and opening into the little Sinus's in the tight 
Ventricle, into which they tranfmit Water; Spi- 
tit of Wine, and even Wax itſelf, after Injection. 
Theſe have been formerly obſerved by Thebefues: 3 
and Vieuſſens has made them the Seat of his ima- 
ginary Ferment of the Heart. All theſe ſmall 


| Veins ſeem to ariſe immediately from the Extrey 


mities of the Arteries, without having g them Bibu- 


lous Veins : and there are few or none 
that we can obſerve to open into the left Si inus 7 
Auricle. 

This is a Circumſtance that ought to be par- 
ticularly remembred ; that when the Heart 
pells its Blood into the Aorta, it is then pale, 
conſtringed and bloodleſs; which is a manifeſt 
Es; that at that Inſtant it does not receive 

y Blood into its , Arteries 3 and therefore the 
5 Bl will be._fill'd when the coronary Arterics 
are emptied :\, But the Heart, the Inſtant after its 
Syſtole, becomes relaxed, and the Aorta at the 
ſame Time contracts irſelf, by which the Blood is 
equally forced every way, as well back to the 
Valves, as forward to the Branches; by which 
Means it will enter and fill the relaxed coronat 
Arteries. Hence it follows, that as the coronary 
Arteries are not filled by the Heart, but by the 
Aorta, they will be in their Diaſtole, when the 
Aorta and all its other Branches are in their Sy- 
ſtole; and in their Syſtole, when all the other 
Arteries of the Body are in their Diaſtole; which 


makes 
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makes the firſt Cauſe of the perpetual Motion of 


the Heart. But the next Inſtant after the Syſtole 
of the Aorta, the Heart again contracts forcibly, 
and, like other Muſcles, expells the Blood in its 
Arteries; ſo that by the ſame Action of the Heart 
the coronary Arteries will be emptied, while the 


Aorta is fill'd. 

9 But as for the coronary Veins, they will emit 
their Blood either into the right Auricle or Ven- 
tricle into which they open, when either of them 


are relax d. 


| 8. 184. Beſides the foreinenticn'd Veſſels 
($. 183.), the Heart is alſo compoſed of muſ- 
cular Fibres, which Ariſe from four circular 
Tendons 1, encompaſſing the four Apertures of 
its Feuille M in which Tendons moſt of the 
Fibres are alſo. again inſerted. From theſe 
Tendons ariſe, (1.) a ſmall Number of ſlender 
Fibres, which are placed in almoſt a ſtrait 
Courſe from the Baſis to the Apex, on the 
Outſide of the right Ventricle, ſerving to 
ſtrengthen and aſſiſt the Contraction of the 
ſubjacent muſcular Fleſh of the ſame Ventri- 
cle in its Expulſion of the Blood. (2.) Un- 
der the preceding Fibres of the right Venice 


_ ariſe others 2 from the left Side of the Heart, 


which aſcending obliquely towards the right 
Side, take a ſpiral Courſe, and terminate in 
its Baſis. (3.) Under the laſt Fibres there are 
again others, which aſcend from the right 
Side of the Heart round its left, and encom- 
paſſing both Ventricles, they riſe up and ter- 
minate at the Baſis of the left Ventricle; fo 

that 
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that they interſect the Courſe of the laſt F- 
bres, or run in a contrary Spiral. The two 
laſt mention d Series of Fibres (2 and 3.), are 
in common to both Ventricles, which they 
equally inveſt; and by their contracting in 
oppoſite Directions, they ſtrongly and equally 
conſtringe the Heart on all fides at one and 
the ſame time, preſſing both the 'Ventricles 
againſt their internal Septum, and drawing up 
the Apex towards the Baſis of the Heart in che 
fame Action. Theſe Series of Fibres (2 and 3.) 
are again aſſiſted in their Operation, by (4.) an- 
other, which paſs in an oblique Curve round the 
former, to which they are connected 3, ſerving 
to bind them together, and retain them in their 
Places. But beſides theſe, the left Ventricle has 
alſo two other thick Series of Fihres 4 peculiar 
to itſelf ; the outermoſt of which, lying under 
the former, (2, 3, and 4.) aſcend ſpirally all 
round the left Ventricle, towards the right; 

and forming Part of the Se tum, they termi- 
nate in the Baſis of the let Ventricle, whoſe 
Cavity they entirely ſurround, and are alſo 
confined or ſecured by other Fibres of their 
own, like thoſe at (4.). Finally, (5.) under 
the preceding Fibr<: is ſpread the very laſt Se- 
ries, which deſcending in an oblique ſpiral 
Courſe from the Baſis of the left Ventricle, to- 
wards the right Side of the Heart, compoſe 
the internal Subſtance of the left Ventricle ; 
and after compleating the middle Septum of 
the Heart, the Fibres are ſpent in Curves of 


different Lengths, and appear variouſly con- 
F torted. 
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torted. Aad to theſe 5, that the fleſhy Columns, 


and the ſmall Excavations in the Sides of the 


left Ventricle, do fitly diſpoſe it for a very 
ſtrong and cloſe Contraction, as well by its 
own proper Fibres, as by thoſe in common to 
both Ventricles: while the other Threads and 


ſmaller Columns, formed in either of the Ven- 


tricles, ſerve to open the Valves when the 
Heart is dilating, and to keep them ſhut 
while it is contracting. F 


: The Margin of the arterial Aperture in each 
Ventricle is made up of compact Fibres, formed in- 
to a white callous and perfectly tendinous Sub- 
ſtance. But the circular Tendons of the venal Ori- 
fices, tho* pretty firm, are not ſo callous as the 
former; but are more fleſhy, and ten. times 
weaker, The right venal Orifice is compoſed 
from three Orders of Fibres, (1.) from thoſe of 
the Heart, (2.) the Fibres of the lower Baſis of the 
right venous Sinus, (3.) from the Fibres of the 
right Side of the Auricle. But the elliptic Ten- 
don of the left venal Aperture is connected two 
thirds to the left Sinus, and one third Part to the 
teft Auricle. From the Tendons now mention'd ariſe 
all the muſcular Fibres in the Heart. The left 
venal Tendon is ſtronger than the. right, and the 
left arterial Tendon ſtronger than any of them. 
Theſe Tendons, ſometimes oſſify in very old Peo- 

le, and in ſome Animals. 
 * Theſe with the preceding ariſe from the Ten- 
don of the pulmonary Artery, and are inſerted in- 
to that of the Aorta; that is, from the whole Cir- 
cumference of the Back of the right Ventricle ariſe 
Fibres, which deſcending to the Apex of the 
Heart, inveſt both its Ventricles ſuperficially, 
F152 without 
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without touching its Septum; and then aſcending 
obliquely, they make the third Series of Fibres. 

For none of the Series of Fibres hitherto de- 
ſcribed are free from each other, but cloſely con- 
nected and bound together by Fibres, partly muſ- 
cular and partly tendinous; Which Connection is 
the more firm, as -the muſcular Fibres of the 
Heart are — 5760 

FTheſe afiſe from do Tendon of tha Aorta, 
and are - inſerted: into- it again; they deſcend ob- 
liquely under the former Strata to the Apex of the 
Heart, where they are. contorted into a ſtrong 
fleſny Turbin; from whence aſcending ſpirally, they 
at length terminate in the Orifices of the left Ven- 
tricle, and compoſe the laſt Series. Theſe two 
Series (4 and 5.) . only to the left Vertricle, 
and compoſe irs Septum. If we cou d take them 
out from each other, we ſhowd. have two diſtinct 
Bags, having each their proper Cavity. The 
Mechaniſm of all theſe Fibres were firſt diſcover'd 
and ' repreſented by Lower, whoſe Treatiſe on the 
Heart I have gone thro? ten _— and 1 
with new Pleaſure. 

5 Suppoſe a Man to have but one e in 
the Heart, viz. the left, and let that be coompoſed 
of two Series of muſcular Fibres running in a ſpi- 
ral. Courſe, but contrary to' each other, fram the 
Baſis of the Aorta to 3 of the Heart, and 
from the Apex to the Baſis again, in at "oppoſite 
Courſe. Soppoſe alſo that it has but one Vein and 
one Artery ;; this Man would be in the Condition 
of Frogs and Fiſh. H now another fhorter and 
broader Ventricle be added, formed; by the right 
Side of the preceding one behind, and by 1 its own 
Fleſh. before and towards the right Side; and let 1 it 
conſiſt of two Series o * ſpiral Fibres running in 
contrary Directions, and retained by ſtraiter ones 
F 2 exter- 
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externally; the ſpiral ones being alſo continued 
round the left Ventricle ; you will then have that 
Ventricle compoſed of four Series of Fi ibres, and 
the right Ventricle compoſed only of two Orders, 
retained by a few ſlender ſtraiter Fibres. Thus you 
will have a factitious Machine or Heart, having its 
left Ventricle longer and narrower than the right. 
Nor ought you to imagine what I have been ſay- 
Ing to be either falſe or impracticable, ſince it is 
the very Courſe taken by Nature, as Malpighi ob: 
ſerves in the Chick, in which, at firſt, appears 
only a crooked Tube inſtead of a Heart, which by 
degrees grows into a Heart, and two Auricles, at 
ſtance from each other; at length the two 
Auricles conjoin, as the two Vencricles did on the 
fifth Day of Incubation. 
If the Heart was ſmooth internally, or r if ma- 
ny of the muſcular Fibres of the Ventricles did not 
ſtrike out and terminate in muſcular Papillæ, its 
Ventricles could never entirely empty themſelves : 
ſo that we may reckon theſe the eighth and laſt 
Series of Fibres, and which are not en into 
mw of 15 former Tendons. 


F. 185. Theſe Fibres ry 184.) arife? from 
* Branches of the eighth Fal of Nerves, 
which enter the Heart in a great Number be- 
twixt the Aorta 2 and pulmonary Artery; 
from whence they are diſperſed into the Auri- 
cles and Ventricles, and conſtitute their muſ- 
_ cular Fabric, eſpecially in the capacious Ven- 
tricles, which are of equal Dimenſions, and 
thus adapted to perpetual Contractions by the 
conſtant and powerful Action of their own 
Fibres without impairing their Structure. ” 


As 


§ 185. Structure of the Heart. 69 

As the muſcular Fibres of the Heart are con- 
tinued from the nervous, they therefore contract 
towards their Origin; nor ought any body to 


think they are not continued from the Nerves be- 
cauſe they look red, for that proceeds from the 


Blood in the ſmall Veſſels ſpent on them, which 


being waſhed out, they look pale. 

This Courſe of the Nerves is admirably well 
deſcribed by Lower; and it is principally this 
Courſe of them, berwixt the Aorta and pulmonary 
Artery, (with what we ſaid of the coronary Arte- 
ries at F. 183. ult.) by which we ſhall explain 


how the Heart by its Contraction becomes the 


Cauſe of its own Relaxation, and how by its Re- 
laxation the Cauſe of its Contraction is again re- 
new'd. For it muſt. be obſerved, that a Muſcle 
becomes paralytic when it is deprived of its arteri- 
al Blood and nervous Juice, as we ſhall ſhew the 
Heart js. by its Contraction. Tis certain that 
when the Heart contracts, it dilates the pulmonary 
Artery and Aorta, which will compreſs the Nerves 
paſſing into the Heart betwixt them; and the ſame 
Contraction of the Heart will alſo force the Blood 
out of its coronary Arteries : thus therefore the 
Heart's own contraction will cauſe it to become 
relax d or paralytic. But the Heart is no ſooner 
relax d than its Subſtance becomes ſoft, and the 
two great Arteries contract themſelves: into a leſs 
Diameter, forming a ſufficient intermediate Space 
to free the intervening. cardiac Nerves from Preſ- 
ſure ; whence will be preſent the firſt Cauſe neceſ- 


fary to the Motion of a Muſcle ($. 402. No. 8. )z 


and at the ſame time the Aorta by its Contraction 


will force its Blood that lies next the Heart, into 
the relaxed coronary Arteries ; whence the ſecond 
Cauſe neceſſary to move the Heart (F. 401,) z- at 
the very fame time too the Ventricles will be filPd 

1 with 
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with venal Blood by the Contraction of che Auri- 
cles, and hence-the third or Rs Cauſe of the 
Heart's Motion, ($. 159. Ne. 8. | Laſtly, it ap- 
pears that the Nerves of the Heart ariſe from the 
Cerebellum; for if the Cerebrum be injur'd, the 
Heart does not contract at all weaker than before; 


but if the Cerebellum be wounded, it ſuddenly ſtops. 


But as the Cerebellum has no Communication with 
the Body but by the Medulla oblongata, or by the 


Spinalis, the Heart has therefore Nerves from both 


them; ſince from the Medulla oblongata ariſe 
the Intercoſtal and eighth Pair; and from the ſpi- 
nal Medulla ariſe various N N which unite 
wick the Intercoſtal. 


G. 186. It is therefore apparent from what 
we have advanced (F. 184, 185), that the left 
Ventricle acts by an orbicular Contraction of 
its own Fibres, and the right Ventricle by a 
ſemi-orbicular Contraction, the left Ventricle 
being alſo aſſiſted by the common exterior Fi- 
bres that ſurround both. This will appear 
evidently from diſſecting the Hen and view- 
ing its Structure. 


The left Ventricle being a diſtinct cone dilates 
itſelf every way, and contracts within its own Ca- 
ſince the Septum belongs entirely to this; 

but the right Ventricle is an Addition only to the 
left, and contracts itſelf towards the Septum, 


which belongs to the left, as towards its fixed 
Point. | 


& 187. The Heart then and its FRET are 
real Muſcles i, and act with a muſcular Force; 


for 


= EG. +6. a: 
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for its ſeveral Series of Fibres (F 184.) being 
ſhortned in their Action, will contract the 
length 2 of the Heart, and increaſe its breadth, 
alſo at the fame Time that they exactly dimi- 
niſh or contract the Capacity of both Ventri- 
cles, they will dilate the rendinous Aperture 3 
opening into the two great Arteries, cloſe the 
Valves in the venal Orifices, and expell their 
contained Blood with a conſiderable Force b 

the fame Action 4, thro' the dilated Orifices 
into the Arteries. This is the Syſtole or vio- 
lent 5 Contraction of the Heart, in whoſe 
Structure there ſeems to be a latent and ſurpri- 
zing Propenſity to contract and dilate alter- 
nately; even ſo as often to move in that Man- 
ner after the Animal is dead, and itſelf taken 


out of the Body, and even after it has been 


cut in Pieces. 


Its fixed Point is in the Tendons of the arte- 
rial and venal Apertures in the Baſis of the Heart, 
its moveable Point is the Apex, and the Weight 
is the Blood, againſt which the Apex and Sides 
act or preſs, as againſt a ſolid y, which the 
Blood at that Time refembles in its Reſiftance. 

* They incurvate and draw the. Apex of the 
Heart towards its Baſis. 

Their ſemi-lunar Valves are firmly inſerted in- 
to the Coats of the Arteries themſelves, next the 
Heart; but their Margins lie looſe and fluctuating 
from the Sides of the. Artery towards its Axis: 
ſo that when the Blood comes from the Heart, 


it will preſs theſe Valves cloſe to the Sides of their 


Artery, whence they ariſe; and when the ſame 
Blood returns again towards the Heart by the Con- 
F 4 traction 
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traction of the Aorta, it will diſtend or fill out 
theſe Valves and cloſe them together. But while 
the Fibres of the Heart, extended from the arterial 
Orifices to its Apex, are contracting and draw- 
ing the Apex towards the Baſis, the Tendons in 
the arterial Orifices of the laſt will be in ſome 
Degree apened. But if the arterial Trunks are too 
elaſtic or reſiſting to the Ventricles of the Heart, 
theſe laſt will be conſiderably dilated by the Blood 
which they are incapable of expelling: Hence a- 
riſe Aneuryſms of the Heart, many of which are 
deſcribed by Lanciſi in his Treatiſe on that Sub- 
ject. 
: This Action i is performed very ſwiftly, ſince 
in the Space of a Second of Time, or the ſixtieth 
Part of a Minute, the Ventricles are both dilated 
and again contracted. But we ſhall not be much 
ſurpriſed at this Velocity of the Blood, and Motion 
af the Heart, which ſeem'd incredible to Riolan, 
if we conſider the great and inconceiveable Velo- 
city with which the Muſcles of Vocification act 
when we ſing or ſpeak. For by theſe we readily 
pronounce a Chain of ten Letters in the Space of 
a Second, and cach of thoſe Letters are accented 
by diſtinct and ſucceſſive Actions of the ſeveral 
Muſcles employed. - 

5 This being properly the Action of the Heart, 

ariſes from the Impulſe of the nervous Juice into 
its Fibres, by which they are dilated and ſhortned ; 
and from this Defect we always find the Heart 
in its Diaſtole, in dead Subjects 


C 188. It is alfo evident that the Blood is 
thus forced gut of the Heart i, and propelled by 
its muſcular Contraction, fm its violent 
Rarting out of a Wound made i in the pulmo- 


nary 


ig ©. T 
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nary Artery or Aorta near the Heart; as alſo 
from the violent Expulſion of the Blood out 
of a Wound in the Ventricles of the Heart, 

made by turning the Cone upward, cutting off 


its Apex tranſverſly ; ; and by the Preſſure a- 


gainſt one's Finger inſerted into the Wound, 
together with the Turgeſcence, Hardneſs, 
Tenſion and Paleneſs of the Fibres; which 
alſo demonſtrate the Contraction to follow, 
and not to precede the Repletion of its Ventri- 
cles, which are by that Contraction empty d 

the Inſtant following, | 


The Heart in its Syſtole contracts the Cavity 
of its Ventricles, which Contraction muſt there- 
fore force the Blood out of thoſe Cavities into the 


Arteries; but in doing this, the Heart removes 


not only the Weight of the Blood in its Ventri- 
cles, but alſo the Reſiſtance of the whole Maſs of 
Blood in the Body; all which muſt be urged 
forward to make room for receiving that which 
comes next from the Heart. This Reſiſtance of 
the Blood is of the ſame Nature with that in all 
ſolid Bodies, and therefore the Heart may be con- 
ſidered as contracting itſelf about a Solid, whoſe 
Reſiſtance it overcomes by a ſuperior Force; 
which expelling the Blood, thereby dilates the ar- 
terial Qrifices as with a Wedge, while at the ſame 
time thoſe Orifices are alſo dilated in part by the 
Contraction of the muſcular Fibres of the Heart 
inſerted into them. 

**Tis computed that the Heart in its Diaſtole 
receives, in its Ventricles and coronary Blood-veſ- 


ſels together, about five Ounces of Blood; all 


which is by its Syſtole ee into the Arteries + 
an 
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and muſt therefore make a great Difference be- 


wit the State of it in the Syſtole and Diaſtole. 


FS. 189. If the Nerves of the eighth Pair i 
be compreſſed by Ligature, or cut aſunder in 
the Neck, the Motion of the Heart weakens, 
ſoon after palpitates with great Anguiſh to the 
Animal, and at length ceaſes, and therefore 
from theſe Nerves proceed the Origin and Con- 
tinuation of the Heart's Contraction; which 
yet requires, like all other Muſcles, Supplies 
of Blood by its coronary Arteries, and into the 
Cavities of its Auricles and Ventricles 2. 


* This is a remarkable Experiment of Lower, 
who obſerves that Dogs, who have the Nerves of 
the eighth Pair compreſſed by Ligature, do not 
furvive above a Day or two. They do not ex- 
pire ſooner, becauſe there are ſome ſmaller Nerves 
ſent to the Heart from the Intercoſtals, which can 
hardly be any way compreſſed. But if, after 

ing the Cranium, you compreſs the Origin 
of thoſe Nerves, viz. the Cerebellum or Medulla 
oblongata, then the Motion of the Heart is im- 
mediately ſuppreſſed, becauſe you totally intercept 
the Paſſage of the nervous Fluid or Spirits to it. 
This laſt Experiment has been made by M. Du- 
verney, who after tying the Medulla oblongata, 
obſerved the Heart to ſtop from its Contractions; 
but upon relaxing the Ligature, it again recover'd 
its Motion. | 

But beſides thoſe Cauſes there ſeems to be 
others not yet known ; fince the Heart has been 
ſeen to leap out of a Veſſel of Water by its Con- 
traction, after it has been cut from its Nerves and 


Blood-veſſels, and taken out of the Body. The 
3 
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Heart of an Eel beats above an hundred Times 
after it is taken. out, and when it ſtops, it will 
again be put into Motion barely by the Warmth of 
the Hand. But even when 1t has done moving 
in the Hand, it may be again put into Contraction 
by pricking with a Needle: Alſo the Heart of a 
Dog, being quickly taken out of the Body and 
thrown into a Veſſel of Water, will continue its 
Syſtole and Diaſtole for a conſiderable, Time. 


8. 190. The Blood being thus almoſt en- 
tirely expelled out of the Ventricles and Veſ- 
ſels of the Heart by its Contraction ($. 187, 
188), its muſcular Fibres then grow flaccid, 
from the Compreſſion of their Nerves by the 
Dilatation of the large Arteries ; and the co- 
ronary Arteries being at the ſame time empty'd, 
the Ventricles become longer and narrower, 
the Diſtance betwixt the Baſis and Apex is 
thus increaſed, and the Contraction or Preſ- 
ſure of the Sides internally is quite removed; 
ſo that the mitral and tricuſpid Valves being 
drawn towards the Apex of the Heart, in its 
Elongation, by their annex'd muſcular Co- 


lumnæ, the Ventricles will then be fill'd by 


the Contraction, of the Auricles and venous Si- 
nus's, which makes the natural or unactive 
State of the Heart, termed Dzaftole i. 


Every Muſcle at reſt is ſoft and flaccid, but 
when contracted they are in a State of Violence or 
Action, cauſed by the Influx of Juice by the 


Nerves and of Blood by the Arteries, 


$. 191, 
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Be 


king 19 be Bl that th Ventricles of the Heart 
are in 18 Diaſtole filled with Blood, is demon- 
ſtrated to us by opening one of the large Arte- 
ries near the Heart; and if the Heart of a li- 
ving Animal be turned upward, and cut tranſ- 
verſly, the Ventricles will ho in their Dia- 
ſtole to receive and not diſcharge the Blood; 
which we are alſo aſſured of 1 Inſpection in 
Animals open'd a little before Death, and from 
one's feeling no Preſſure in the Diaſtole againſt 
their Finger, when inſerted into the Ventricles 
by an Incifion. It is therefore evident the 
Blood does not paſs out of the Heart from any 
Narefaction, but from its muſcular Force. 

F. 192. The Chyle i therefore being mix d 
by a little at a Time with a large Quantity of 
venal Blood, is then more intimately mixed, 
attenuated and ſhook together therewith by the 
muſcular Action of the Heart, and the Fabric 
of its muſcular Columnæ in the right Ventri- 
cle,” from whence they are propelled together 
into the pulmonary Artery. 


= From what has been ſaid of the Heart, its 
Action appears to be, (1.) To receive the venal 
Blood, ſhake it ſtrongly together and attenuate' it z 
fince the Blood is ſwiftly divided into many ſmall 
Portions by the muſcular Columnæ. (2.) To 
make a more intimate Mixture of the Chyle with 
the Blood, 'and to render both of them more fluid, 
by joining the very highly attenuated Blood of the 
coronary Veſſels, thro* which it paſſes ſwifter than 
any other Veſſels. But this Mixture of _ 
rom 


from the coronary Veſſels is made only in the right 
Auricle and Ventricle, ſince that in the leſt, Which 
has paſſed ſwiftly thro' the Lungs, does not ſtand 
in need thereof, to prevent its Maſs from Song 
gealing, to which the Blood has naturally a ſtrong 
Inclination ; and from whence it eaſily runs into 
polypous Concretions for want of ſufficient Mo- 
tion in the dying Animal. (3.) The laſt Action 
of the Heart is the Propulſion of the Blood into 
the Arteries, and, maintaining its Fluidity. In 
this Action the Heart muſt; exert a very conſider 
rable Force, ſince it overcomes the Reſiſtance of all 
the Arteries in the Body; the ſame Force wth 
ſo appear to be great from the muſcular Fabric 
of the Heart, if compared with that of the ſmall 
Inteftines ; which laſt, tho“ their Action is fo 
very conſiderable, have not their muſcular Coat 
above the thirtieth Part ſo thick as the! Venus 
cls of the Heart. 14d z n d 

* The right Ventricle propells about two Qun- 
ces of Blood into the Lungs, in every ſecond of 
time; and the left Ventricle diſtributes, at the 
ſame time, about the ſame Quantity of Blood. by 
the Aorta thro? all Parts of the Body. Some in- 
deed imagine the Quantity of Blood expell'd in 
each Syſtole of the Heart, to be much leſs than 
that here mentioned; but this Computation is moſt 
agreeable with the Capacity of the Ventricles in 
the human Heart, and with the Obſervations made 
on the Quantity of Blood expell'd in each Syſtole 
of the Heart in Dogs open'd alive. A leſ Quan- 
tity would not dilate all the numerous Arteries at 
each Syſtole of the Heart, in the manner we ob- 
ſerve ; and even a large Ox expires in eight Mi- 
nutes, by dividing an Artery which lets out thirty 
Pounds of Blood, all drove out by the Contracti- 
ons of the Heart: whereas if the ſame Artery be 
| open'd 
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open'd in a dead Ox, when the Heart is ſtill, ve- 
ry litte Blood comes out, and with no Force. 


The Structure and Acti on of tbe Lungs, 


$ 193 N order therefore to know what 
further hapens to the Blood and 
Chy le now arrived in the Lungs, we muſt 
der examine the Structure of that Viſcus, as 
it is a Compages of Air. veſſels and Blood- 
veſſels. 
§ 194. The Air uuſeli: i of the Lungs have 
the Power of taking in and blowing out this 
elaſtic Fluid by the Noſtrils and Mouth, thro' 
the Rima 2 or oblong Aperture in the Glttis, 
which is kept naturally and conſtantly open, 
and is formed by the Conjunction of the two 
Arytenoide 1 Carti Hages, cover'd with the E- 
bee 4, which is naturally elevated by a 
ſtrong, Ligament 5 in its upper or anterior Sur- 
face, which is ſometimes muſcular. This 
fame Rima of the Glottis is alſo contracted 
and defended in ſuch a manner, that no other 
Body'than Air can paſs into the Lungs ; for 
when any other Body approaches, the Epiglot- 
tis is depreſſed over the Rima by its Arytæno- 
epiglottid and Thyro-epiglottid Muſcles, and 
at the ſame time the Arytenoide Cartilages are 
alſo contracted, or approximated by their Ary- 
temoideus rectus Muſcle, which is ſingle, and 
by their two Arytencdei obliqui, which croſs 


each 


| 
? 
' 
. 
| 
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each other upon the former; to which add the 
Thyroarytznoide and Hyothyro:de s Muſcles 
comprefling the upper Part of the Larynx in 
in its Eleyation. The Rima is again dilated 


by the Crycoarytznoidei poſtici and laterales 


as alſo by the Sternothyroides, which pulling 
down the Larynx from the Epiglottis, gives a 
tree Paſlage for the Air 10 aer and return. 


That the Lain has no Share in Reſpiration, 
bur only ſerves to ſhut the Trachea and form the 


Voice, we are aſſured by Experiment in a Dog, 


whoſe Larynx being divided from the Trachea, 
he continues nevertheleſs to breathe freely through 
the Wound, ny without Wen or W ay 
Nolte. | 

The Rima is ſeated alineſt- dane and 
intercepted by the Conjunction of Cartilages, 
Glands, and two Ligaments, which are beſt de- 
ſcribed by Morgagni. This Aperture is long, and 
not round, that it might be more eaſily cloſed, 
and alſo prevent any Bodies from ſlipping into the 
Trachea which wou'd excite the moſt dange- 
rous Symptoms, and even Death, as I obſerved to you 
in (§. 70. Alt.) of a Gentleman that was ſtrangled 
at a Feaſt by a Morſel ſlipping into the Wind- 

ipe: But the Rima being long and narrow, is 
the better fitted to keep out the Duſt, OY and 
Particles of the 3 a 

3 Theſe Cartilages are furniſtrd with a 
which when deprived of their Mucus occaſion a 
Hoarſeneſs, and when tumified, a Quinſy: their 
Mucus ſerving to lubricate the interior Surface of 
the Larynx. But round the Larynx above, or on 
its Outſide at the Root of the Tongue, there is a 
great deal of Mucus ſupplied from the glandular 
Expanſion 
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Expanſion of Vaterus, and the Cryptæ or ſimple 
Glands of the Epiglottis. Beſides theſe, the inter- 
nal and ſmooth Membrane inveſting the Cavity of 
the Larynx is alſo full of very ſmall Glands, 
which diſcharge a lubricating Juice; which being 
obſtructed, occaſions a Hoarſeneſs and Difficulty 
of breathing. th 
There are properly but four Cartilages of the 
Larynx, ſince the Epiglottis does not make up any 
Side of the vociferous Tube, but ſerves as a Cover 
to prevent any Mucus, Drink or Particles of tho 
Aliment from falling therein. It was neceſſary 
for the Epiglottis to be an elaſtic Cartilage, that 
its own Weight might not depreſs it, and yet that 
it might yield to the Preſſure of Liquors, &c. to 
cloſe the Larynx, and prevent their eſcaping into 
the Windpipe to the Hazard of Life. For no 
Perſon can ſurvive without quick Supplies of freſh 
Air this way; and if any Particle of the Aliment 
falls in, or even a Drop of Liquor, it is immedi- 
ately expell'd by a ſtrong convulſive Cough, or 
elſe a Suffocation will follow ; which may yet be 
prevented by inſtantly performing the Operation 
Tracheottomy, that is, dividing the Trachea juſt 
under the Larynx : for that Wounds of this Part 
are curable, and not mortal, may be concluded 
from the one Inſtance (among many others) of a 
Man who recover'd after his Throat had been cut 
by Robbers, in Philoſ. Tranſ. Ne. 258. And tho”. 
theſe Cartilages are very thin and flexible, yet 
they are connected to each other by very ſtrong 
Ligaments. | | 
This Ligament is compoſed by a Reduplication 
of the external Integument of the Tongue; and its 
Place is ſupplied in Oxen, Sheep, and other Ani- 
mals, by diſtinft Muſcles ſerving to elevate the 


Epiglottis. | 
The 
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6 The Muſcles which approximate the Sides of 


the Glottis when we ſpeak or ſing in an acute 


Strain, and which cloſe the Glottis when we hold 
in our. Breath, muſt exert a very conſiderable. 
Force; ſince they reſiſt and overcome the Force of, 
the Air confined in the Lungs, and endeavouring 
to expand itſelf, or eſcape: for we can ſo ſtrongly 
contract the Cartilages of the Larynx by their 
Muſcles, that tho? the Noſe and Mouth be open, 
yet the Air can neither paſs into nor out of the 
Lungs; by which means the Slaves of Angola fre- 
qently ſuffocate or ſtrangle themſelves voluntarily, 
when they think themſelves hardly uſed by their 
Maſters; and in this Caſe, no Remedy will ſo well 
ſucceed as Stripes and Blows to make them cry out 
or breathe; and if this fails, they preſently expire. 
But thoſe Muſcles which dilate the Glottis are not 
near ſo ſtrong as the former, which contract it; 
ſince we do not uſe them to open, but only to en- 
large the Rima of the Glottis, when we expreſs 
grave Tones; for that this Part naturally remains 
open of itſelf, is apparent in our Sleep, at which 
time we breathe freely tho? the Muſcles are relaxed. 
Theſe Muſcles draw the whole Larynx towards 
8 Root of the Tongue, and cloſe the Rima of the 
lottis. | | | 3 : 


F. 195. In the next place, the Aſpera Arte- 
ria or Windpipe, conſiſting of ſemicircular 
cartilaginous Segments, with their back Parts 
membranous, and connected together by ſtrong 
muſcular Ligaments 2, gives a free Ingreſs and 
Egreſs to the Air from the Glottis through its 
Capacity, which is always open, and. lined 
with a ſmooth lubricated Membrane 3; ſo that 
it will expand circularly by the Air, give way 

G to 
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to the Gula in Deglutition, follow the Poſture 
or Bending of 'the Neck, and become either 
elongated or contracted as there may be Occa- 
fion. But the whole Membrane, which makes 
up the Back of the Trachea, where the circu- 
lar Cartilages are deficient, is beſet with ſmall 


Glands, which ſeparate an anctuous 4 Humour, 
diſcharged by their Ducts, perforating the ten- 
dinous Coat, into the Cavity of the Trachea, 
whoſe Surface is hereby lubricated and defend- 
ed. 1 25 | PHT" 


: Theſe Cartilages are much more than ſemi- 
circular in Brutes, forming more compleat Circles 
in them. than in the human Species; becauſe the 
firſt have their Necks pendulous, with the Wind- 
pipe under the Gula. But it was neceſſary for the 
annular Cartilages of the Trachea to be more im- 
perfect or membranous in the human Species, 
(1.) that the Oeſophagus might not be compreſſed 
or reſiſted in Deglutition by the harder Cartilages; 
and, (2.) that the Trachea might the more readi- 
ly contraſt, elongate, and conform to the various 
Motions of. our Necks, and dilate itſelf laterally 
when we utter grave Tones, 

The intermediate Spaces betwixt the Cartilages 
of the Trachea, which make about a fourth or fifth 
Part of it, are filled or compleated with two Se- 
ries of muſcular Fibres. The poſterior or: internal 
muſcular Fibres draw the Cartilages into Contact 
with each other, to utter acute Tones; and when 
they are relax d, the Cartilages ſeparate and reco- 
ver their former Places by their own Elafticity. 
But the exterior or longitudinal Series of muſcular 
_ Fibres ariſe each from the upper Margin of the 
wer W and are — into the 3 ä 

ge 
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Edge of the upper Cartilage ; and by drawing the 
Cartilages together, they ſhorten the Trachea, and 
make it yield a grave Tone, Theſe Muſcles are 
therefore under the Influence of the Will, and I 
uſually entitle them Meſochondriact, from their Si- 
tuation betwixt the Cartilages. 

3 So extremely ſenſible, that Nature has placed 
it as a Guard to watch at the Door of our Breath 
and Life, that we might not be ſuffocated by any 
Particles falling into the, Trachea : for all Bodies ir- 
ritate it but the pure Air; even a Drop of clear 
Water excites a convulſive and troubleſome Cough, 
which does not ceaſe till the Liquor is ejected by 
the Impetus of the Air, drove out by the Contra- 
ctions of the Diaphragm ; which Precaution was 
neceſſary to prevent our Lungs from being injured 
unknown to us. 3 

+ This Liniment, which lubricates the Mem- 
branes, and prevents their drying and —_—_— 
with the Air, is ſecern'd into Crypie by ſimple 
Glands, ſeated in the membranous or Back- part of 


the Trachea, where the Cartilages are wanting, 


while the continual Motion of the Trachea pro- 
motes the Secretion. It is ſometimes ſpit up in a 
Morning under the Name of Phlegm, after it has 


been accumulated and inſpiſſated by the Air in the 


Night: and. when it is deficient, the Air itſelf 
proves fo irritating to the Membranes, as to excite 
a troubleſome Cough, often attended with a ſpit- 
ting of Blood ; but when totally wanting, or dry*d 
up, the Voice becomes ſqueaking, as if it came thro? 
a metal Pipe, which is judged a mortal Sign by 
Hippocrates. It is retained in the Crypte, or ſmall 
Veſſels, to thicken, and be ready for Expreſſion 
when it ſhall be moſt wanted. | 
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$. 196. The Trachea dividing itſelf into 
favo 1 about the fourth Vertebra of the Thorax, 
is ſtill compoſed of Cartilages that are unper- 
fect Rings 2, compleated on their Backpart with 
the foreſaid glandular Membrane; but it im- 
mediately afterwards divides into an infinite 
Number of Branches on each Side, having 
each the ſame Structure as at F. 195. only the 
cartilaginous Segments are more and more 
compleatly annular; and the Lacunæ diſcharg- 
ing the oily or mucous Liniment, continue to 
open internally betwixt their tendinous or 
connecting Fibres : Theſe Branches, or Bron- 
chia, go off in acute Angles, and lie incum- 
bent on each other; becoming gradually 
ſmaller and thinner, till at their Extremities 
the cartilaginons Texture is changed into a 
thin Membrane formed into many pliable 
Cells or Sacculi, all opening into the Extremity 
of the Branch from whence they ariſe ; and 
theſe Cells 3, being formed into Veficulæ and 
Bundles, compoſe Lobes, of which there are 
five in the Lungs, two in the left, and three 
in the right Side of the Thorax ; which again 
make up the whole Body of the Lungs, fo far 
as it is an Air-veſlel, 


7 Of which, that on the right Side divides into 
three Branches, behind the Curvature of the Aorta, 
and compoſes ſo many Lobes of the Lungs ; while 
that on the left Side only divides into Branches, 
and compoſes two Lobes. "a 
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The cartilaginous Segments of the Trachea do 
not become compleat Rings immediately upon its 


Diviſion into the Bronchia, as many have imagin'd ; 
but their membranous Deficiency ſtill continues, 


tho? leſs, as the Bronchia ramify farther, as hath 


been long ago juſtly obſerved by Euſtacbius. This 
is therefore an Argument that the Deficiency in 
the Cartilages was not made barely for the fake of 
the Oeſophagus. 


3 This Structure of the Lungs was firſt beauti- 
fully demonſtrated by Malpighi in a Frog ; in whch 


the Lungs appear compoſed of two Bladders, di- 


vided into many hexagonal Lobules, connected to 
each other, and their Surfaces ſpread with Blood- 
veſſels, The ſame Structure obtains in the hu- 
man Lungs, but more obſcurely, becauſe of the 
exceeding Smallneſs of the Cells. But thoſe Cells 
are found compoſed of two Membranes, one a Con- 
tinuation of the external Integument of the Bron- 
chia, and the other of the internal Membrane of 
the ſame Bronchia ; but betwixt the Membranes of 
the Cells we have no Appearance of any Cartilage 
as we have in the ſmall Bronchia, From hence it 
follows, that as the Trachea and Bronchia are car- 
tilaginous all the way from the Larynx to the 
Cells, and as the Reſiſtance of the Cartilages gra- 
dually leſſens towards the Cells, the. Air by its 
Weight will have a free and ſpeedy Courſe into the 
Cells, where it meets the leaſt Reſiſtance. The 
Lungs will therefore be diſtended moſt where they 
reſiſts the leaſt, and where the Columns of Air are 
longeſt, 


8. 197. If then the Air be admitted 1 thro! 


the Glottis into the Trachea and Bronchia, as 


it is an elaſtic and heavy Fluid, it will inflate 
e G 3 -— 
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or diſtend thoſe Tubes with their Branches and 
Cells; all which will be hereby enlarged both 
in Length and Diameter: at the ſame time 
the Branches of the Trachea will ariſe 2, and 
ſeparate into larger Angles, their Lobes will be 
elevated or fill'd, and the Cells will be diſtend- 
ed from their flat or compreſſed Figure into 
one more ſpherical or capacious; and from 
hence, the Spaces betwixt the cartilaginous 
Segments, Branches or Bronchia, and Veſicles 
of the Lungs, will be increaſed, and come 4 
into Contact 3, in Proportion 4 as the Lungs fill 
with Air; the Quantity of which may be 
known by blowing into a Veſſel furniſhed with 
a Barometer, or by the ſwelling of the Thorax 
in a Bath. 


The Air is not admitted into the Lungs but 
by the Dilatation of the Thorax; for when that is 
contracted, the Air in its Cavity and in the Lungs 
is of the ſame Tenure with the Atmoſphere ; fo 
that an Equilibrium ariſes from the internal Air 
reſiſting the external, whoſe Preſſure is equal to a 
Column of Mercury 28 Inches high, or 32 Feet 
of Water. But ſo ſoon as the Thorax is dilated, 
the Lungs follow the Enlargement of its Capaci- 
ty; and their included Air being thus rarefied or 
extended into a larger Space, docs no longer reſiſt 
the external Air; which therefore enters into the 
Lungs in ſuch a Quantity, as will reduce the ra- 
rified or included Air to the ſame-Denſity with the 
external. The firſt Effect therefore of the Air 
ruſhing into the Lungs will be (1.) the Extenſion 
of it longitudinally ; after which follows (2.) an 
Expanſion of it laterally ; from both which ariſes 


(3.) a 
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(3.) a Change in the angular Poſition of the Ve 
ſels, and the 3 of their intermediate Spa- 
ces; and laſtly, (4.) a Dilatation of the Veſicles 
or Cells. 

The Bronchia do not all SRC for ſince 
the Trachea, from whence they ariſe, deſcends i in- 
to the middle of the Lungs before it ſends off the 
Bronchia, the uppermoſt of them may be properly 
faid to aſcend ; and all of them diſtended, wi 
Air, are thereby elongated, enlarged laterall ys 
and placed i in larger or more obtuſe Angles, aſſu- 
ming a Form that renders them the moſt capacious. 
It js alſo eaſily demonſtrable, that a Trunk divi- 
ding into two Branches, will be the moſt capaci- 
ous when the Branches meet the Trunk at right 
Angles; for ſince Cylinders of the ſame Baſe are to 
each other as their heights, an oblique Cylinder 
will not be more capacious n a ſtreight one of 
lique Cylinder reduced to a ſtreight one, without 
changing its length, will be more capacious, be- 
cauſe its eight increaſes, and it will be ſtill more 
capacious if elongated. When the Thorax is don- 
tracted, the cartilaginous Rings of the 8 
are drawn together by their Muſcles, and by the 
ſame means the Sides of the Trachea are abſterged, 
and the Mucus carried off by the Impetus of the 
Air in coughing. 

The empty Cells lye with their flat Sides cloſe 
to each other, but when diſtended ſpheraidically, 
as Spheres touch in the feweſt Points, the Blood- 
Veſlels therefore will be moſt at Liberty, and Cir- 


_ culation through the Lungs freeſt in Inſpiration. 


That all hollow Membranes do by an equable Di- 
ſtenſion of their Sides become ſpherical, -.1s proved 
at large by Bernouli, De Mot. Mu ſculor, F. x. 
and that the Preſſure or Diſtenſos of the Sides pt 
4 the 


. 198, Here alſo the pulmonary Artery be- 
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the pulmonary: Cells is very great, may appear 
from the Force of the Air which acts on them. 

© + The Lungs is the largeſt of all the Viſcera 3 
nor. ought its Size to be judged of from the Bulk 
in which it appears in dead Subjetts, ſince it is in 
them very much collapſed and ſhrunk, whereas 
when they are diſtended with the Air in the living 


Subject t ey fill the whole Thorax; fo that deduct- 


ing the Heart and pulmonary Blood- Veſſels, the 
reſt of the Space in the Thorax will be almoſt 
wholly occupied by Air. 


ing incurvated immediately at its Riſe from 
the Heart, divides itſelf into an infinite Num- 
ber of Branches, diſtributed along with the 
Ramifications of the Trachea, and poſſibly 
ſubdividing into all the leſſer Series of Arteries, 
as ſanguiferous, ſeriferous, lymphatic, &c. 
the ſmalleſt Ramifications of which are ſpread 
like a Netzoork 1 upon the Surfaces of the pul- 
monary Veſicles, and alſo in like manner upon 
their Cells or intermediate Partitions, and af- 
ter forming an Infinity of arterial Anaſtomoſes 
with each other, they at laſt terminate in cor- 
reſponding Veins. 


We obſerved that the ultimate Ramifications 
of the Bronchia end in the Veſicles of Malpbigi; 


to which add, that the Arteries in their ſmalleſt 
Diviſions compoſe a reticular Expanſion, running 
round the ſmall Bronchia without opening into their 
Cavity, but proceeding forwards ſuperficially till 


they open into correſponding Veins, without any 
glandular Fabric intervening. But the laſt Diſtri- 
| ET” bution 
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bution of this vaſcular Plexus is betwixt the two 
Membranes. inveſting the Trachea, and which 
compoſe the Veſicles on whoſe Superficies the re- 


ticular Plexus is expanded, and alſo round the 
Trunks of the Air Veſſels or Bronchia. Another 


Diſ fition of the Veſſels is betwixt the Bronchia, 
in their Intervals, and the laſt Expanſion of them 
is within the Interſtices of the Veſicles, betwixt 

which is interpoſed the common cellular Mem- 

brane, affording poſſibly ſome Oil, but very little 


and ſubtle; for the Lungs have the leaſt Fat of any 
Viſcus. 


& 199. The ſmall pulmonary Veins having 
alſo their Diſtribution and Intertexture -like 
thoſe of the Arteries, (F. 198.) receive the 


Blood brought to them by theſe laſt, (after 
having ſuffer d the Action of the Lungs, and 


loſt little or nothing by  Secretions i in the 
way) and convey it into the larger Branches 
of the pulmonary Vein, which at laſt termi- 
nate in four Branches till larger, through 
which the Blood paſſes into the Sinus of - 

ulmonary Vein, and from thence into the 
[ef Auricle and Ventricle of the Heart. 


There are no Secretions made from the Blood 
of the pulmonary Artery; there is indeed a Secre- 


tion made by ſome conglobate Glands in the Lungs, 


and by the Cryptz of the Trachea and its Branches 
but then both theſe are ſupplied by the bronchial 
Artery of Ruyſch. Thereforg all the Blood brought 
by the pulmonary Artery is again returned by the 
Vein of the ſame Name, in which the Blood in- 


ſtead of loſing gains ſomething from the bron- 


chial Humours taken in by bibulous Orifices, per- 
vious 


— 


vious to the Air, and even the Injection of Ruy/ch, 
and ſeated in the pulmonary Cells. There is alſo 
ſome Lymph returned into it by the Lymphatics 
which are very numerous in the Lungs. 
8. 200. From conſidering the fore-mention- 
ed Structure of the Lungs (5. 194 to 200,), ' 
with the Action of the Air upon them ($.197.), - 
and the ſwift Courſe of the Blood and Chyle 
thro them, we may underſtand what Effects 
or Changes are produced in thoſe two Liquors 
by the Force of Reſpiration : Such as, 

1. This mixt Humour being drove, by the 
Force of the adjacent right Ventricle of the 
Heart, into a crooked, conical, flexible, ela- 
ſtic and reſiſting Artery, its component Par- 
ticles will be compreſſed", compacted or con- 
denſed, their Points of Conta& and Figure 
will be continually changed, their Cohefions 
rated, their Sides ground againſt each other, 
and their Fluidity preſerved ; ' whence the 
Blood will be fitted to paſs through into the 
pulmonary Veins in the ſame Quantity as it 
was drove by the Heart into the Lungs, which 
is therefore a Strainer to the whole Body ; all 
which holds true, even of the Blood paſſing 

thro' the Lungs of a Fetus in Utero. 

2. The Motion of the Veſicles in the 
Lungs, diſtended by Inſpiration, in which 
they ſucceſſively touch or compreſs each other 
in fewer Points 2; while the Cells at the ſame 
time gradually change their Shape and enlarge 
their Dimenfions ; and the Motion of the Ve- 
ſicles and Cells gradually contracting ow 
elves 
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ſelves in Expiration 3; and the Elaſticity 4 of 
the retained Air continually increaſing 5 the 
Warmth after Inſpiration and Expiration, do 


all of them occaſion the Preſſure made on the 
Veſſels and Humours of the Lungs to be une. 


gqauable and ſucceſſive, changing every A. 
ment 5 : Hereby then the Blood, Chyle, and 


their Humours will be reci procally preſſed, agi- 
tated 6, propell d, ground — diſſalv d d 
and made fluid, ſo as to be fit to paſs ail 
them thro 9 the ſmall Veſſels of the Lungs. 
The Lungs diſtended with Air by Inſpi- 
ration look pale, the Arteries and Veins 

themſelves, and give leſs Reſiſtance to the 
Blood impell'd from the right Ventricle of the 


Heart, while by the ſame means the Courſe 


of the Blood into the Veins is expedited; and 
in them accelerated towards the left Ventricle; 
but when the Lungs are contracted or collap- 
ſed, as in violent Expiration, it is hardly pof- 
ible to fill the pulmonary Artery by inj 

any Liquor; whereas when the Air-Veſſels of 
the Lungs are inflated, the Blood-Velſlels do 
then eaſily admit of being falld. 

3. The Chyle therefore which has been pre- 
pared in the Mouth, digeſted in the Stomach, 
elaborated in the Inteſtines, ſecerned in the 
Lacteals, attenuated at the meſentric Glands, 
and farther diluted and mix'd in the thoracic 
Du, then blended with the venal Blood, 
afterwards more intimately mixed, diſſolved, 
and digeſted 10 or attenuated by the right Au- 
ricle and Ventricle of the Heart, is laſtly im- 

pelled 
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pelled into the conical Branches of the pulmo- 
naty Artery, by whoſe Sides being reſiſted, 
and ſtill urged on behind, it receives a violent 
Preflure, whereby its Particles take a Configu- 
ration 11 ſuitable to compoſe all the ſolid and 
fluid Parts of the Body. 

4. The Chyle and Blood are again very in- 
timately —4 12 in the pulmonary Veins; 
where 

F. They are ie diluted by the Lympha, 
which firſt receives the Impreflion of the 
Lungs on its proper lymphatic Veſſels, as the 
Blood did in its Veſſels. 

6. By theſe means they ſeem to put on a 
Foro fit for Nutrition 13. 

7. The Fluidity "4 and Warmth 5 of the 
whole Maſs is this way maintained. 

8. We have here a very intimate commix- 
ture of all the new and oli Fuices 16, and 
their ſeveral Particles throughout the whole 
Body. 
| 5 Laſtly, From hence ſeems chiefly to a- 
Tiſe that red and florid Colour '7 which is fo eſ- 
pop to good Blood. 


.- = The nutritious and healthy Parts of all our 
Juices, which are either of a micilaginous or glo- 
bular Texture, and kept continually within the 
Courſe of the Circulation, are all of them com- 
preſſible, and diſpoſed to run into cloſe Coheſion 
as well as into contact with the Parts of each other. 
But we have already ſeen that the Arteries are ela- 
ſtic Canals, reſiſting the Force of Dilatation 
(F. 132.); and that when the dilating Force ceaſes 


ta 
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to act, they contract to their firſt Diameter: By 


this Reſiſtance therefore, in the pulmonary Arte- 


ry, the Blood will be repell'd towards the right, 
Ventricle, from the conical Sides of the Artery, 
and again returned in the Syſtole of the Artery to- 
wards the ſame Sides, by which means the Parti- 


- 
% 
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cles of that compound Fluid will impinge againſt 


many Parts of the ſame Veſſel. | But this Repul- 


ſion of the Blood from the Sides of the Artery is 
always proportionable to the dilating Force or Im- 
pulſe given to that Liquor by the Heart; ſo that 
by the Inequality of theſe Forces, and Contrariety 
of their Directions, the Particles will receive a vor- 
tical or whirling Motion about their own Axes, 
and about the Superficies of each other, By the 
ſame contrary Forces, the Heart impelling and the 
Artery repelling at the ſame time, the Particles 
will be alſo compreſſed; and the more, as no Ar- 
teries have their Origin and Termination ſo near 
together as thoſe of the Lungs ; to which add the 
Reſiſtance at their Anaſtomoſes from the Preſſure 
of the Air in Inſpiration, In conſequence of theſe: 


Cauſes, the fluid Parts will aſſume a ſpherical Fi- 


gure; for every pliant Body will become a Sphere 
from an equilateral Diſtention internally, or a like 
Compreſſure externally. But as the preſſing 
Cauſe is here external, and as Spheres contain the 
moſt Matter of any Surface, the Particles will alſo 
become more denſe and heavy by the ſame means: 
It therefore follows from hence, that the Parts of 
the Blood and Chyle aſſume their Sphericity, and: 
augment their Denſity from this Power in all the. 
Arteries, but in none ſo much as thoſe of the 
Lungs; becauſe the ſame Quantity of Blood paſ- 
ſes through them, in the ſame time, as the like 


therefore the Blood will paſs with a greater Velo- 
city, 


Quantity is diſtributed all over the Body; and 


J þ 
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city, in Proportion, thro' this Viſcus, as it is leſs 
than the whole Body. Thus you have my Theory 
of Sanguification, or the Chyle made Blood, 
chiefly by the Lungs; in which Viſcus the Glo- 
bules alſo acquire that Denſity by which they ex- 
ceed the ſpecific Gravity of Ale, Water, and 
other Liquors, one twelfth part; and which I take 
to be greater while they are compreſſed in the Veſ- 
ſels than when only preſſed by the Air. This 
Compreſſure of the Blood in the Lungs, by which 
its Parts acquire their Denſity, is greateſt in the 
Arteries when the Lungs are contracted in Expi- 
ration, when it cannot paſs freely into the Veins, 
and is ſtill urged into wu Artery by the right 

Ventricles. 

If a Bunch of Bladders: were empty of Air, and 
preſſed cloſe together, they would come wholly into 
contact; and this being the Caſe in the Lungs of 
the Foetus, they ſink, even in Salt-water ; but if, 
by one common Duct, thoſe Bladders are inflated, 
by aſſuming a ſpheroidical Shape, and departing 
from each other, they will touch in but few Points, 
and leave intermediate Spaces of angular Shapes; 
and it is in theſe Spaces, however ſmall in the 
Fœtus, that the pulmonary Blood-veſſels are di- 
ſtributed. Hence one may perceive, that when 
the Veſicles are inflated, and their Preſſure taken 
off from the pulmonary Arteries, theſe laſt will be 
then more filPd or diſtended by the impelling 
Force of the right Ventricle; and the Veins being 
alſo more at liberty, the Blood will enter them 
more copiouſly, and-return more ſwiftly to the 
left Auricle; and thus it is that the Lungs, which, 
before Birth, tranſmitted only one third Part of the 
Blood from the right Ventricle, does, after Infla- 
tion, tranſmit the whole thro' its Veſſels. That 
the Force with which the Lungs are inflated hr 
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the Atmoſphere is very great, we know by its. Preſ- 
ſure and Velocity with which it ruſhes into a Vacu-' 
um. Nor can we retain the Air long after Inſpi- 
ration; for by dilating the Veſicles too much by 
its Expanſion, the Blood-veſſels will be compreſ- 
ſed near as much as when che Veſicles are flaccid 
in Expiration. iG 5d: 
In this State the Diaphragm returns opwart, 
the Ribs and their elaſtic Cartilages deſcend, and 
both contract the Capacity of the Thorax, |; where- 


by the Veſicles in the "Subſtance of the Lungs are 


compreſſed, their Sides brought into Contact, and 
Weis included Air by that means expelPd. This 


will diminiſn the angular Spaces betwixt the Veſi- 


cles, compreſs the Blood - veſſels there diſtributed, 


and prevent the Blood from paſſing freely thro? 
the ſmall Branches of the pulmonary Artery ; in 
which it will be therefore accumulated in Expira- 
tion, while the ſame Compreſſure that, obſtructed 


the Blood in the Artery will accelerate it in the 


Vein by propelling it from the ſmaller towards the 
larger Branches, and into the left Sinus. The 
Blood of the Vein then will be accelerated' both in 
Expiration and Inſpiration, and moſt retarded du- 
ring the Interpauſe or Reſt of the Lung. 

4 The Air preſſes on the Veſicles of the Lum 
not only by its Weight, but alſo by its Elaſticity 
or Spring, augmented by-the Heat or Warmth of 
the Blood in this Viſcus, by which it will be ra- 


rified and expanded ſucceſſively, till it becomes as 


warm as the Blood itſelf. The Air will be there- 
fore warmed by the Blood, and the Blood cooked 
by the Air, in the Lungs, in Proportion to the 
Temperature of either; inſomuch that if the Blood 
moved as ſlow in the Lungs as in other Parts, it 
wou'd be quite congealed there by a hard froſty 


Air. 


So 
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5 So long as the Air expands the Veſicles of the 
Lungs, the Blood will have a free Courſe from the 
Artery into the Vein; but in different Degrees: for 
from the firſt Entrance of the Air in Inſpiration, 
the Veſicles and Bronchia will be dilated gradually, 
and then a little time will paſs in the Height of 
the Dilatation ; after which, they again gradually 
collapſe. Hence will ariſe a mutual Attrition be- 
twixt the Blood and its Veſſels, whereby the groſ- 
fer Parts will be diſſolved into leſſer, the ſmaller 
compacted into larger, and the Aſperities abraded 
from both. All this will be again promoted by 
the Fabric and Diſpoſition of the vaſcular Plexus, 
in which the mall Veſſels mutually concur, and 
then ſeparate like the Marſhes of a Net. 
This Agitation ariſes from the Parts of the 
Blood being divided in the recticular Plexus of 
Malpigbi; and altogether the ſame Effect happens 
to the Blood in the Muſcles when in Motion, up- 
on whoſe Fibres the Blood-veſſels are expanded 
recticularly as in the Lungs ; but as the Lungs al- 
ſo a& with an additional Preſſure from the Air, as 
well as by their Motion, the Blood will receive a 
greater Shock and Agitation in them than in the 
Muſcles. | 
Nothing is ſo effectual for preventing and re- 
moving Obſtructions in the Veſſels, as an alternate 
Preſſure of their Sides, while the Fluid is impelbd 
thro* them; for thus the leathern Pipes of Fire- 
engines, when obſtructed by the Mud or Clay of 
foul Water, are eaſily cleared by the Impulſe of 
the Water, and moving or varying the Courſe and 
Direction of the Pipes. And from this Principle 
it is, that the Veſſels of the Lungs are ſo ſeldom 
obſtructed, tho' they receive all the crude Chyle, 
and Cold of the Air. 
Diſſo- 
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$ Diſſolution is moſt effectually performed by 
communicating freſh Shocks, or Impulſions to the 
firſt Motion receiv'd by the Parts of Bodies, join- 
ed with an Attrition : for it is thus the moſt com- 
pact Metals are diſſolved. 

* The light, ſpongy and multiform Panides of 
our Chyle wou'd not be capable of pervading the 
minuteſt Veſſels of the Body, as they muſt do for 
Nutrition, if they were not firſt highly attenuated, 
ſmoothed and rounded by the Lungs ; in which 
conſiſts the chief Office of- this Viſcus, as ſubſervi- 
ent to Sanguification : and Nutrition. For none of 
the Chyle is convey'd thro' the Arteries to any 
Part of the Body before it has firſt paſſed through, 
and been divided by the Lungs: But ſhould the 
Chyle preſent itſelf to the ſmalleſt Arteries with- 
out this previous Attenuation of the Lungs, it 
would from the Structure and Minuteneſs of them be 
abſolutely unpaſſable, and produce incorrigible Ob- 
ſtructions; as it never fails to do even in thoſe who 
have bad Lungs, or breathe leſs frequently, as in 
the Sedentary, &c. It is therefore in the Lungs 
chiefly, that the Particles of the Chyle receive 
(1.) a great Attrition, by which they are broke, 
poliſhed, and rounded ;*.(2.) a Compreſſure, by 
which they are denſified and formed into Spherules ; 
(3.) a Lubticity and Aptitude for Motion, by be- 
ing ſtrained thro? the ſmalleſt Veſſels of this Organ, 
For it is certain, that the Veſſels appear no where 
more minute than in the Lungs ; and thoſe being 
contracted beyond their natural Diameters in the 
Expiration of this Viſcus, if the Chyle can paſs 
freely thro' theſe Obſtacles or Neſiſtances, there is 
no Danger of its meeting with greater in any of 
the other Parts before it returns again, 

Before our alimentary Juices can be fit to nou- 
riſh the ſeveral Parts of our Bodies, it is firſt re- 
| H quired 
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quired that they become in all reſpects like the 
White of an Egg, only more fluid; for we find 
that barely from this Albumen, attenuated by In- 
cubation, ariſe all the folid and fluid Parts of the 
Chick within the Space of twenty-one Days. Now 
the ſerous or lymphatic Parts of our Blood are 
thoſe which come neareſt to the Nature of AMbu- 
men Ovorum; for this Part, ſeparated from the 
Cruor, has nearly the ſame ſenſible Qualities with 
the Albumen; the ſame Softneſs, Glutinoſity, and 
Diſpoſition to harden in Alcobol Vini, and in boil- 
ing Water, alſo affords the fame Principles by 
chemical Analyſis. We alſo know from the Ex- 
periments of Lower, that the Chyle, which floated 
viſibly in the Blood a few Hours after a Meal 
(F. 130.), does, in the Space of twenty-four Hours 
afterwards, entirely diſappear, and the Serum of 
the Blood is increaſed in its ſtead, But this 
Change is made chiefly by the Action of the 
Lungs; for the Chyle is beſt diſpoſed to turn into 
Serum in the time of Sleep (F. 597.) ; but then all 
the voluntary Muſcles are at reſt, and the Lungs 
ſtill continue to labour. 

7 We know that all our Juices appear globular, 
and that every Particle or Body preſſed equally on 
every Side, and turned round on its Axis amon 
others, will become ſpherical ; but this being the 
Caſe, in an eminent Degree, with the Particles of 
the Chyle in the Lungs, it is in them chiefly that 
their globular Figure will be acquired. What 
greatly confirms this Action of the Lungs, is the 

wift Motion of the Blood and Chyle, and large 
Contact betwixt them and the Arteries in this Part. 
For I am conſtantly confirmed in my Opinion 
of the ſanguiferous Arteries dividing themfelves 
into many leſſer Orders, decreaſing in Proportion 
to the Series of Globules, and that all thoſe 1 
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of Veſſels are diſperfed in the Lungs; and there- 
fore I judge that ir is in the Lungs; that the Blood 
and Chyte are prepared and fitted to paſs fwiftly' 
thro? all the Series of Veſſels in the Body; eſpeci- 
ally as there are no Glands or ſecretory Organs in 
the Lungs to retard the Blood. The lymphatic 
Veſſels obferved in the Lungs do alſo demonftrate, 
that the Branches of the pulmonary Blood-veſſels 
are not all of them ſanguiterons, but that they di- 
vide into fmaller, conveying Juices more btle 
than the Blood. 2 5 

Three things are required to a perfect Mixture 
in a compound Fluid, (1.) an Attenuation or 
Smallnefs of its Parts; (2. ) an inteſtine Motion of 
its Particles in different Courſes and Directions; 
(3.) a progreſſive Motion or Agitation of the whole 
Mats: : all which Cauſes are adminiſter'd to the 
Blood and Chyle in the Lungs ; by whoſe Action 
it is that the Chyle, after it has circulated for ſome 
time diſtinguiſhable from the Blood, becomes at 
length homogeneous with, or undiſcernible from 
the Blood itſelft. 

3 In order for Nutrition, it is Becelfry for # 
large Number of Globules to be prepared of diffe- 
rent Sizes, that every Series of Veſſels may be 
ſupplied with thoſe chat fit their Diameters. This 
then will be another Action of the Lungs, to di- 
vide many of the larger Spherules into leſſer ones, 
whence the Fluidity will be increaſed, and poly- 
poſe Concretions prevented. And from the Sphe- 
ricity and Rotation of the Particles, their Points of 
Contact will be continually changing, and varying 
their Directions. Hence all thoſe Particles which 
eaſily aſſume a ſpherical Figure, may be conſider'd 
as alimental ; thoſe which aſſume it difficultly, as 
medicinal ; and thoſe which do not take thar Shape 
at all, as poiſonous, with reſpect to the Blood and 
its Veſſels. H 2 The 
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The Fluidity will be preſerved as well by the 
Motion of the Globules changing their Contacts, as 
by their Sphericity, or Smallneſs of Contacts, 
with the conſtant Agitation and Dilution of them 
in the Lungs. 

5 We obſerved a little before, that the Heat of 
the Blood was communicated to the Air in the 
Lungs, and that therefore the Blood was cooled in 
this Viſcus : But in this place we again aſſert, that 
the Blood is heated, as well as cooled, in the 
Lungs ; which, tho' a ſeeming Contradiction to 
the firſt Aſſertion, is yet true in Nature, The 
'venal Blood in the left Ventricle of the Heart, is 
ſomewhat cooler than the Blood of the Arteries ; 
and the ſame venal Blood is ſtill farther cooled by 
the Air in the Lungs : but the very ſame Blood, 
when arrived in the left Ventricle, is warmer than 
before it was expoſed to the Air in the Lungs 3 
whence it follows, that the Blood muſt in this Viſ- 
cus acquire a Heat more than ſufficient to compen- 
fate the cooling of it by the Air ; which Heat 
muſt ariſe from that increaſed Attrition the 
Blood ſuffers here; which Attrition is alſo the 
common Cauſe of the Blood's Heat in all the other 
Parts of the Body. That the Attrition betwixt the 
Blood and the noe.” Veſſels is very great, 
may be concluded from the additional Preſſure of 
the Air by which they are forced againſt each 
other; and the increaſed Velocity with which the 
Blood flows thro' the Lungs, which are conſtantly 
working; whereas the Contractions of the Muſcles 
are only temporary. This Obſervation holds 
true throughout all Kinds of Animals that have 
two Ventricles in the Heart, and breathe Air into 
their Lungs, like ourſelves; even the Blood of 
the Whale-kind of Fiſh that inhabit the frozen 
Seas, Is equally hot with ours,, ſince they Ty + 

ut 
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But thoſe Reptiles and amphibious Creatures which 
do not breathe, or have but one Ventricle in. the 
Heart, have their Blood near as cold as the Ele- 
ment they inhabit: a plain Argument that the 
Lungs are the chief Inſtruments of Heat in the 
Blood. 

6 We have already ſhown, that the ſeveral Hu- 
mours mixing with the Chyle (F 105.) are abſorbed, 
and paſs with it into the venal Blood ; and that the 
more ſubtle Parts of all the ſecerned Juices which 
ſtay any time in their Receptacles, even the aqueous 
Dew or Vapours of the exhaling Veſſels, are all 
returned again into the Blood of the Veins, ſince 
the Arteries return nothing 3 but all the venal 
Blood is propell'd thro? the vaſcular Plexus of the 
pulmonary Artery, by the right Ventricle, in the 
ſame time that it paſſes by the Aorta to all Parts of 
the Body, which at leaſt 1s after the rate of ſixteen 
Ounces in a Minute; but it is evident, the elaſtic 
or ſpheroidical Particles of the Blood cannot be 
thus ſwiftly ſtrained ' thro? the vaſcular Plexus of 
elaſtic and reſiſting Veſſels in the Lungs, without 
making a very intimate Mixture and Attenuation 
of the ſeveral Humours therein contained. 

The Blood in the pulmonary Artery is venal 
and dark-colour'd 3 but when it has paſſed thro? 
the ſame into the pulmonary Vein, it 1s of a beau- 
tiful Scarlet: this additional Redneſs muſt have 
been therefore acquit'd by the Blood in its Paſſage 
thro* the Lungs; tho' the Ancients injudiciouſly 
ſought for the Cauſe thereof in the Liver, Various 
Methods have been taken to account- for this 
greater Degree of Redneſs in the arterial Blood: 
Mr. Boyle obſerved, that Fleſh being digeſted for 
ſome time with Oil of Vitriol turned red, and 
therefore ſuſpected that ſomething of the like na- 
ture happen'd in the Blood: Lower and others 
H 3 derive 
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derive it from the Nitre in the Air; and various 
other Opinions have been ſtarted. But they none 
of 'em conſider'd* that each red Particle of the 
Blood was globular, and compoſed of ſix yellow 
Spherules, made up each of ſix white Spherules 3 
and that the Blood appeared redder, as there were 
more of the yellow Spherules compounded toge- 
ther. They alſo did not obſerve, that the Blood 
of thoſe People was the moſt florid, who were of 
the ſtrongeſt Habits, and uſed the moſt Exerciſe. 
They ought to have been acquainted with what 
Lewenboeł diſcover'd, that all our Malt Liquors, 
Wines, Bread, and all farinaceous Subſtances do 
conſiſt, both before and after their Formation into 
Chyle, of ſmall, lax and white Spheryles, eaſily 
diviſible, which mixing with the Blood, are often 
diſcerned floating in it for a little time after a 
Meal ; but in four and twenty Hours after, no 
ſuch Spherules are diſcernible in the Veſſels, 5 
they are all converted into large red ones, or ſmal- 
ler yellow ones, and ſtill ſmaller pellucid ones. 
*Tis true, the whole vaſcular Syſtem of the Body 
concurs to this Tranſmutation; the Veins mix the 
crude Chyle and Blood, and 'the Arteries grind 
them together with a conſiderable Force: but the 
Action or Efficacy of the Lungs only, in this re- 
ſpect, is equal to that of all the other Parts of the 
y; for the ſame Quantity of Blood paſſes thro? 
the Lungs in the ſame time that it does thro' the 
whole Body; and if the Quantity of Blood be 
compared with the Shortneſs of the pulmonary 
Veſſels, or Space it runs over, it will give a very 
great Velocity; to which add the alternate Force 
or Impreſſion of the Air. Yet are the Lungs not 
burſt by theſe compreſling Forces ; for the Dilata- 
tion of the Lungs, and the Diſtention of their Veſ- 
ſels, is univerſally determined or limited by the 
Thorax 
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Thorax and Diaphragm on one Side, and by the 
Atmoſphere on the other. But if you either in- 
creaſe the diſtending Force of the Heart, or di- 
miniſh the Preſſure of the Air, the Lungs will 


then be wounded ; for upon the higheſt Mountains, 


as the Pike of Teneriff,, where the Air is exceeding 
light, the Blood ruſhes out of the Eyes, Noſe and 
Lungs, becauſe the incumbent Preſſure of the Air 
is diminiſhed without any Abatement of the Force 
of the Heart, which diſtends and burſts the Veſſels. 

It therefore follows, that the Lungs are the chief 


Organs of Sanguification; in which Operation 


they always perform as much or more than all the 
other Arteries of the Body: for you can no ſooner 
— the Motion and Attrition of the Blood in 

y of the other Veſſels, but the Action of the 
1 will alſo increaſe proportionably, Reſpira- 
tion will be quicker, and the Blood tranſmitted 
thro them more forcibly; nor 1s it poſſible for the 
Aorta to receive more Blood than is derived to it 
thro! the Lungs. Lower indeed computes the 
Power of the Muſcles to be equal with the Action 
of the Lungs in Sanguification z but neither can 
the Muſcles tranſmit ſo great a Quantity of Blood 
as the Lungs, nor with that Velocity, nor have they 
the other Advantages of this Organ; as, (1.) the 


Preſſure of the Air, computed by Keil at an hun- 


dred Pounds, acting immediately on the Blood, 
from which. it is ſeparated only by very. thin Mem- 
branes. (2.) The exceeding Smallneſs of the Veſ- 
ſels. The Heart is indeed a very ſtrong Muſcle, 
and may, be judged to conduce more than the reſt 
to Sanguification, (F. 162, & ſeq.) Somebody 
will perhaps object that Fiſh have no Lungs, and 
yet they have very red Blood. Tis true, the Or- 
gans of — have a different Mechaniſm 
in Fiſh: in them the Heart lies in the Head, in a 
0 4 ſort 
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fort of Bag, with only one Cavity or Ventricle, 
A. kind of Sacculus receives the Blood from the 
Vein below, which is inſtead of a Cava in Fiſh ; 
which Sacculus contracts and conveys it to the 
Heart above, which next contracts and propells the 
Blood into an Artery or Aorta; the firſt Branch of 
which goes to the Viſcera, and the next dividing 
into two, ſends one of them to the Branchia or 
Gills, which are CartiJages dividing into a multi- 
tude of Arches under the lower Jaw, upon every 
one of which are extended Branches of this Artery 
in a reticular Diſpofition, Theſe Gills in Fiſh are 
conſtantly moving both aboye and under Water, 
in the manner of Lungs, whoſe Office they ſup- 
ply ; tho' their Motion is not ſo great as to gene- 
rate Heat in the Blood, whoſe Parts are therefore 
more ellyptic than ſpherical, and compoſed of but 
very few red Globules, or ellyptic Spherules. But 
the Blood of thoſe Animals which have neither 
Lungs nor Gills is without any Colour. So that 
this Objection from Fiſh is ſo far from oppoſing, 
that it confirms my Theory of Sanguification in 
the Lungs. But laſtly, ſomebody may ſay that 
the Blood in a Fætus 1s red, tho' the Lungs are 
quieſcent. But then the Blood of the Fctus is de- 
rived from its Mother, and ought till the Birth to 
be eſteemed a Part of her. If you anſwer again, 
that even the Punctum ſaliens in an Ovum is red; 
you urge an Objection the moſt difficult to ſolve. 
But we know from Pitcairn and Bellini, that the 
Air penetrates thro* proper Ducts in the Egg; and 
that if theſe Ducts are obſtructed and deprived of 
their Commerce with the Air, the Chick will not 
at all hatch or advance in Growth; and the Eggs 
of Silkworms will not hatch, even in a warm 
Place, if you keep them cloſe ſhut up from the 
Air in a Glas. * 

§. 201, 
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F. 201. If it be aſked whether the ponderous 
and elaſtic * Particles of the Air mix with, 
or enter into the Blood in the Lungs, in or- 
der to produce vital O/c:/atzons 2 or Vibrations 
by their Elaſticity, according to Borelli; we 
anſwer, it is impoſſible for ſuch elaſtic Parti- 
cles to enter the Blood in the pulmonary Ar- 
tery ; nor have we any Reaſon to believe that 
ſuch enter the Vein. But it will appear very 
probable that no ſuch elaſtic Particles enter 
the 'Blood in the Lungs, if we conſider the 
Compreſſion 3 of the Veins by the Veſicles, 
when diſtended with Air, in Inſpiration ; the 
compreſling Force of the Thorax 4 acting on 
the Veins in Expiration; the particular man- 
ner in which the pulmonary Artery opens or 
changes into the Vein 5 ; the very difficult 
Paſſage that elaſtic Air meets with thro' ſmall 
Dus 5, which are eaſily pervious to Oil 7, 
Water, or Spirits; with the /ubricating Fuice 8 
of the internal Membrane lining the Trachea ; 
and. the pernicious Conſequence 9 of ſuch Air 
when arrived into. the Blood. But then may 
not the very ſubtle, vapory and attenuated 
Humours, diſcharged into the Veſicles of the 
Lungs by exhaling Arteries, be again ab/orb- 
ed 10 thence by patulent Orifices, and con- 
vey'd into the pulmonary Veins? This indeed 
ſeems probable ; becauſe even the ceraceous 
Injection of Ruy/ch paſſes thro' the Vein, and 
tranſudes into the Cavity of the Veſicles, 
However, the Air has been ſometimes found, 

in 
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in a conſiderable Quantity, in the Heart, its 
coronary Veſſels and the larger Arteries, by 
Sylvius and Ruyſcb. 


1 ſay the elaſtic Parts of the Air; becauſe it 
is a Chaos or confuſed Mixture of the Particles of 
all Bodies: For in it we find (1.) Fire, which pe- 
netrates all Bodies, and therefore cannot be exclu- 
ded from the Lungs. (2.) Exhalations, whoſe 
Quantities and Qualities are various and undeter- 
mined, and therefore do not come under our Con- 
ſideration of the Air's Efficacy with regard to Re- 
ſpiration. For the Air is freely reſpired by the 

ungs, as well in the dry Countries of Arabia as 
in the marſhy ones of Holland. (3.) Water, which 

readily paſſes into the Air, but yet we breathe a cold 
and dry Air more eaſily than a moiſt one. (4.) 
Laſtly, the elaſtic Particles, concerning which our 
Queſtion is, whether they enter the Veins of the 
Lungs, mix with the Blood, and then exert their 
Elaſticity, to excite Oſcillations therein. But it 
muſt be obſerved, that the ſame elaſtic Particles 
become inelaſtic, and put on another Nature under 
different Circymſtances; for though theſe are com- 
prefſible in the common Atmoſphere, and repel! 
each other ſtrongly, in proportion to their Con- 
tacts, yet, when interſperſed in the Parts of Li- 
quors, they change their elementary Texture, be- 
come inelaſtic, and afford no Signs of their having 
any Spring, without the Application of Fire, 
Freezing, Effer veſcence, Fermentation; or laſtly, 
the removing ſo much of the atmoſpherical Weight 
as will reduce the Mercury in the Barometer from 
twenty nine to fourteen Inches height. That the 
Air would thus enter into, and become permanent 
or fix'd in Liquors, was firſt demonſtrated to us 
by M. Marios, who found this Air in all the Li- 
quors 
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aors that he could try by Experiment; and has 
ewn that the Air will enter and fix itſelf in all 
_ Liquors till ga bir ſaturated with a certain Quan- 
tity, beyond which you cannot force them to take 
in any more Air. I ſome Years ago fill'd a long- 
neck'd Phial with Water, and forced out its in- 
cluded Air, in form of Bubbles, by the Air- 
Pump; but upon leaving the ſame. Water expoſed 
to the Air for twenty four Hours, it had abſorb- 
ed as much Air as it contained before ; and then, 
upon Agitation, and endeavouring to force more 
Air into it, there would not enter one Particle. 
In this manner the Air, embodied in our Aliments, 
paſſes with the Chyle into the Blood; but then it 
neither exerts any Elaſticity, nor produces any Oſ- 
cillation in the Liquors containing it; and, as the 
Air never paſſes in an elaſtic State into the Blood, 
it cannot there produce any of the Effects aſcribed 
to it. But the Aſſerters of claſtic Air entring the 
Blood in the Lungs, bring a capital Experiment 
to prove their Opinion; viz. they can, by the 
Pump, force elaſtic Air out of the Blood, taken 
from the pulmonary Artery, and much more a- 
bundantly from the Blood of the pulmonary Vein; 
whence, ſay they, the Blood muſt have taken up a 
good deal of Air in the Lungs, asit paſſed from the 
Artery into the Vein. But they don't conſider 
that their very Experiment makes this elaſtic Air 
out of inelaſtic Matter ; and that we are from 
hence only aſſured, that the permanent or fixed 
Air is more eaſily extricable in an elaſtic State, 
from the Blood, after its Attenuation by the 
Lungs, than before: Therefore their Experiment 
does not demanſtrate more Air in the venal than 
in the arterial Blood of the Lungs, only that it is 


more extricable in the former, as Pitcairn juſtly 
obſerves. 
Borelli 
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2 Borelli obſerving that the Blood maintained its 
'Fluidity in the Veſſels, and congealed after Extra- 
vaſation, endeavoured to account for the Phoeno- 
menon by an Oſcillation, or a contracting and di- 
lating Motion in the aereal Particles, exciting an 
inteſtine Luctus in the Blood; for, ſays he, the 
Air being compreſſed by the Arteries in their Sy- 
ſtole, will, by its Elaſticity, re-act and excite a 
vibratory Motion in the Particles of the Blood. 
His Hypotheſis, tho? too weak to need any Refu- 
tation, has yet been inconſiderately received by the 
: talians after him, + pads 


.3 When the Veſicles are diſtended with Air, by 

preſſing on the Veins the Blood will reſiſt the En- 

trance of elaſtic Particles; and if the Air found Ad- 

miſſion into them, it wou'd not inflate. the Lungs, 
but run into the Heart and Blood-veſſels. 


For then the Lungs are compreſſed by the 


Contraction of the Thorax, which expells the Air 
thro? the Trachea. 38 23 

As the pulmonary Artery and Vein are con- 
tinuous to each other, without any intervening 
Cryptæ, or Cells and Ducts large enough to ad- 
mit any of the Blood; there is no room for any 
Admittance of the Air here. But yet, as there 
are exhaling Veſſels in the Cavity of the Lungs, 
diſcharging an aqueous Moiſture; ſo there are alſo 


abſorbing ones that admit watery, infectious, and 


other Particles of the Air; and even by a ſtrong 
Inflation of the Lungs in the expiring Animal, be- 
fore the abſorbing Ducts collapſe by Death, the 
Air itſelf will enter by them into the pulmonary 
Veins, and return to the Heart. But then, in a 
natural State, the Lungs never ſuffer ſuch a Pref- 
- ſure as will force the Air itſelf into their Veins. 
Therefore no Air enters the Blood by the — 

but 


© 
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but in a fixt or permanent Mes as it enters and, 
exiſts in Liquors. _ * 
s Thus a Bladder taken out of an A 
will retain Air tho? it tranſmits Water; which is 
an Argument that there are Pores pervious to Li- 

uors and impervious to Air, And Water being 
— 4 into the Lungs when they begin to putrify, 
will tranſude thro? the Pores of their Membranes; 
but as thoſe Ducts are pervious to aqueous Liquors 
tis not likely they ſhould admit Air, for Water 
reſiſts Air, and therefore Watermen wer their 
Sails to prevent the Air from paſſing through their 
Pores, to make the greater Preſſure. Add to this 
that the Air entring the Lungs will be reſiſted by a 
Mucus lining the Trachea, Bronchia, and Veſicles, 
ſo that it cannot paſs through the Pores into the 
Blood-veſſels. 

7 Thus, in the Air-pump of Mr. Boyle, the 
whole Weight of the Atmoſphere cannot preſs 
thro* the oiled Leathers interpoſed betwixt the 
Junctures; and it is very eaſy for the Air to paſs 
through a Mixture of Oil and Water. 

The bibulous Veins of the Bronchia always 
float in a viſcid, mucilaginous Liquor, lubricating 
the internal Superficies of the Lungs; but the Air 
will not enter Ducts that are fill'd with a wat 
Liquor, and will be ſtill more reſiſted by the glu- 
tinous Mucus. _ 

? For Air being forced into the Veins of an A- 
nimal, does, in a little time, obſtruct the ſmall 
Veſſels of the Lungs, and cauſe a fatal Peripney- 
mony 3 or elſe by endeavouring to make its way 
thro' Ducts that are impervious to it, it burſts 
them, and occaſions ſudden Death. | 

10 It is by theſe abſorbing Orifices that watery 
Vapours are often highly ſerviceable in acute Diſ- 
eaſes z and I know a Remedy which the Song 

thus 
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thus abſorb almoſt as faſt as a Sponge does Water ; 
viz. the Fumes of warm Vinegar in a Peripneu- 
mony. It is alfo by this Abſorption of the Lungs 
that contagious Difeafes are communicated barely 
by talking with the ſick ; and therefore a Phyſi- 
cian ought never to vifit fuch Patients when he is 
faſting, or his Circulation depreſſed, becauſe the 
Abſorption is then greateſt. But yet I do not 
think that the permanent Air, which we diſcover 
in the Blood, and make elaſtic by Experiments, 
is this way abſorbed ; but enters with the Chyle 
from our Aliments, which are all of them, both 
ſolid and fluid, faturated with inelaſtic Air, which 
paſſes in that State thro? all the digeſtive or Chylo- 
tetic Organs. This is alſo more likely than that 
the Air ſhould be convey'd into the Blood by in- 
haling Veſſels of the Skin, and exhaled again by 
the Perſpiracles of the fame Emunctory. Laſtly, 
the ſtrongeſt Argument to prove the Air is not 
received into the Blood, is taken from the Experi- 
ment I before mentioned (u. 1.), that Liquors ab- 
ſorb Air till they are ſaturated, and no longer; 
now if the Blood contains Air, as we know it does, 
it muſt be either ſaturated or not; if the laſt, the 
Blood in the Lungs will take in Air till it is re- 
plete; but then this Air no ſooner enters the Blood, 
than it looſes its Elaſticity, and becomes fix'd, as 
in other Liquors : But ſuppoſing the Blood to be 
already faturated, it can then abforb no more Air 
in the Lungs, and if any be forced into them by 
Preſſure it will remain elaſtic and prove fatal. 1 
ſhall now only mention one more Experiment that 
F made to determine the Point in Controverſy ; 
viz, we know that by removing the Preſſure of the 
Atmoſphere by the Air-pump, the Stomach, 
Eungs, Bladder, or any other Part which contains 
ever ſo little elaſtic Air, will then ſwell; I —_ 
fore 
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d up a Portion of the pulmonary Artery 
End, before it was cut out, and then put it 


— the exhauſted Receiver, where it appeared to 
contain no Air, by not making any Intumeſcence, 


I did not think the Vein proper for this Experi- 


ment becauſe of its abſorbing Power. 


$. 202. Whether or no the Blood is pro- 
pell'd into the Lungs, and expoſed to the Air 
there, to be cooled i, and freed from its fulligi- 
nous Pumes 2, Of to receive ſome Spirit 3? 
Such has been formerly the Doctrine of the 
Schools; but without any Authority from our 
Senſes, Anatomy, and Thermometers, 


The cooling of the Blood in the Lungs, pro- 
poſed by the Ancients and revived by Carigſius, 
comes pretty near the Truth; for ſince the At- 
moſphere is always colder than the Blood in the 
Lungs, from which it is feparated only by very 
thin Membranes, it muſt inevitably take off ſome 
of the Heat; which is alſo confirmed by a warm 
Air, equally hot with the Blood, being deſtructive 
to all Animals which have Lungs; and it is cer- 
tain that the human Lungs labour more as the 
Air is warmer or the Blood hotter than uſual, 
whether the latter proceeds from a Fever, exter- 
nal Heat, or muſcular Motion. But tho? we 
allow that the Blood is cooPd, or communicates 
Part of its Heat to the Air in the Lungs, 
you muſt not imagine this to be the great Uſe of 
the Lungs, for it is only an Accident or Conſe- 
quence from the Air; fince the Lungs, conſider- 
ed in themſelves, are ſo far from cooling the 
Blood, that by their Structure and Action they 
increaſe its Heat, as much or more than the Air 
abates 
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abates it, as appears from the Blood of the pulmo- 
nary Vein being warmer than that of its correſpond- 
ing Artery. cha I | 
> Galen and the Ancients ſuppoſed that an in- 
nate Heat reſided in the Heart, by which the 
Blood was warmed; and that this Heat was fed or 
ſupported by a radical Moiſture, which it conſu- 
med; whence proceeded thoſe Fumes or Vapours 
diſcharged by the Wind-pipe, as the Smoak of a 
Fire by its Chimney; and from hence too they 
deduced that Drougth and Blackneſs of the Tongue 
and Mouth, obſervable in many acute Fevers. 
But this Blackneſs of the Tongue ariſes from a 
Stagnation and Corruption of the thick Juices in 
the exhaling Veſſels of this Organ ; whence, if 
you ſcrape a black T6ngue, the Blood generally 
follows. *Tis indeed certain that: no inconſidera- 
ble Quantity of Vapours are diſcharged by the 
Wind-pipe from the Lungs; but theſe in a healthy 


State are altogether aqueous, and partake neither 


of the Nature of Smoak, Fire, or any other ma- 
lignant Quality; as is evident from its condenſing 
into meer watery Drops, when ones Breath is 
blow'd againſt a Looking-Glaſs, from which the 
Moiſture will entirely evaporate again into the 
Air, without leaving any Reſiduum. 

This Spirit, according to Galen and the An- 
cients was received from the Air into the pulmonary 
Vein, by which it paſſed into the left Ventricle, 
and there imparted that vital Faculty to the arte- 
Tial Blood, as enabled it to run into all Parts of 
the Body. Tis certain that elementary Fire, and 
all other ſubtle Bodies in the Air, do enter into, 
and mix with the Blood in the Lungs ; but then 
this is no more than what happens in common to 
the whole Superficies of the Body, in which there 


is not a ſingle Pore that can exclude the moſt ſubtle 
| | Cor- 


| 
| 
{ 
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Corpuſcles in the Air; which being the common 


Medium of Bodies, reduces them to the ſame Tem- 


perature; and I have in my Chemiſtry demonſtra- 
ted that at one and the ſame time, the Thermo- 
meter ſnews that Gold, Snow, and Wool have 
the ſame Degree of Cold, - | 


b. 203. Sylvius, and many of the Chemiſts, 


have taught, that the Blood becoming almoſt 


boiling or ſcalding by a hot Efer veſcence i in 
the right Ventricle of the Heart, was drove 
from thence into the Lungs to be there extin- 
guiſhed, cool'd, and condenſed by the cold 
and nitrous Quality of the Air; but this their 
Hypotheſis is contrary to Experience. Others 
have thought that a ſubtle Nz#re 2 of the Air 
was mix'd with the Blood in the Lungs, to 
give it a florid or purple Colour; of which 
Opinion was the eminent Dr. Lower ; but even 
this Hypotheſis is not much more conſonant to 
Truth and Experience. In the mean time it 
is certain that the Air communicates or per- 
forms ſomething more in the Lungs than 
what we have yet diſcovered ; for if it be not 
perpetually renew'd 3 it kills the Animal, not 
from its being heated, rarified, or condenſed, 
but from ſome other latent Change: Query, 
Whether it is not from the Deſtruction of its 
Elaſticity ? and whether this is not the ſecret 
Pabulum of Life in the Air, ſo much talk- 
ed of by the Alchemiſts? Laſtly, It may be 
aſked, why a Perſon cannot breathe under Wa- 
ter, but is quickly /affocated 4, notwithſtand- 
| I Lage: , 


ing 
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ing the Thorax and Lungs: remaining capa- 


ble of an alternate Contraction and Dilatation, 


by a Continuance of the ſame Cauſes, — | 


ſeem to have the fame Action with the Air? 
T his is no eaſy Queſtion 33 


1 We have before ſhew'd Ss the Blood c cannot 


receive any ſuch Heat or Efferveſcence, neither 


from any Fire of the Heart, nor any Ebullition 


of the Blood with an acid Chyle, nor with an acid 
Lymph and Spirits. Vide 4 164 and 18, 


This was the Syſtem of Lower and Mayo, 
after they had diſcarded the Biolychnium, or Flam- 
mula Vitalis in the Heart, ſuppoſed by Willis. 
Thoſe Gentlemen obſerving that the Blood in the 


pulmonary Artery was of a dark red Colour, and 


of a bright Scarlet in the Vein, inferred that it 
muſt have acquired that Height of Colour in pal- 


ſing the Lungs; Lower again thought that it 
muft be derived from the Air in Reſpiration, be- 


cauſe the Blood would be thus florid even by one 
Inflation of the Lungs, but not at all if the Wind- 
pipe was ty'd. This they thought was the more 
probable, and even demonſtrable, from the Sur- 


face of extravaſated Blood locking florid, whereas 


at Bottom or Withinſide it looked black, as having 
had no Contact with the Air; but even the Bot: 


tom, after it had been expoſed to the Air, became 


equally florid with the Top; from all which they 
thought it apparent, that the florid Colour of the 
Blood aroſe from the Air; but in the Air they 
found nothing ſo likely to produce this Effect as 
a volatile Nitre, fince this Salt floats in the Air, 


and will alſo make Fleſh look of a red Colour. 


But I object, (1.) that Nitre is a Salt not volatile 
with leſs than 230 Degrees of Heat, and the Air 
is 


— — 
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is hardly ever ſo hot as 90, nor is it properly 
Nitre that floats in the Air but a volatile acid, 
which, by meeting with earthy and inflammable 
Particles, becomes a neutral Salt or Nitre. (2.) 
It is not the Property of Nitre only to change the 
Blood florid, but moſt other ſaline Subſtances will 
do the ſame, as common Salt, Borax, Tartar re- 
generated, Venice Soap, &c. Add to: this, that 
the venal Blood will appear equally florid with the 
arterial, only by a briſk Agitation, and after let- 
ting it ſtand ſtill it will become black again. (3.) 
We are convinced that the Blood becomes more 
florid barely by increaſing muſcular Motion; and 
every Farrier knows what a Difference there is in 
the Colour of a Horſe's Blood that has been a long 
Journey, and one that has reſted a long time in the 
Stable. The Blood of a cachectic Woman is very 
watery, and of an obſcure red; but by increaſing 
the Blood's Motion with Frictions, Exerciſe, and 
Medicines, it recovers its bright Colour again by 
degrees; whereas without thoſe means it would 
have continued in its firſt impoveriſhed State. Some 
may object, in behalf of Dr. Lower, that theſe 
means will quicken the Courſe of the Blood thro' 
the Lungs, which will therefore impart more of 
the Air's Efficacy; but this will be. little more 
than a Subterfuge: And we have before demon- 
ſtrated that the Lungs conduce more to the Red- 
neſs of the Blood than all the Muſcles of the Body 
(F. 200. n. lt.): And (4.) we alſo demonſtrate 
(F. 200 and 226.) that the red Colour of the Blood 
does not ariſe from any Salts, but by the Combina-. 
tion of the pellucid and ſerous Globules, by fizes 
into the larger red Globules, which Combination 
of the Globules is effected more by the Action of 
the Lungs than of the Arteries and Muſcles, but 
not at all by any nitrous _ of the Air. ger 
2 
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ſtead of proving, it is begging the Queſtion, to 
ſay that this Appearance of the Blood ariſes from 
the Abſorption of an aereal Nitre in the Lungs, 
when we find the fame in Fiſh which neither 
breathe nor have Lungs; and yet their Blood is 
ſufficiently red, tho* no Proof can be made of any 


Air being abſorbed from the Water which paſſes 


thro? their Gills. It muſt indeed be owned, that 
Fiſh have a Bladder of Air, by contraCting or di- 
lating which they can either riſe or fall in the Wa- 
ter, and ſometimes emerge above its Surface; but 
then no Communication can be demonſtrated be- 
twixt this Air-bladder and the Gills, even by the 
Confeſſion of M. Du Verney, who perſuades him- 
ſelf that the Gills attract Air. 
Iltis an extraordinary Experiment in Pneuma- 
tics, that convinces us no Animal can ſurvive long 


by breathing the ſame Air that has once entred the | 


| Lungs, unleſs freſh Air be continually ſupplied to 
it, For a Bird being included in a Glaſs with a 
Thermometer, having no Commerce with the At- 
moſphere, vomits and dies in leſs than an Hour, 
without cauſing the Thermometer to aſcend : And 
therefore it cannot proceed from the Air being 
over-heated by the Bird; nor can it be from any 
venomous or noxious Vapours, ſince none ſuch 
can be proved or demonſtrated in the Air we have 
once breathed, What then have we in the confi- 
med Air to account for this, but the Deſtruction of 
its Elaſticity, whence it will not be able to diſtend 
the Lungs, nor maintain Fire or Flame, c. But 
not only Animals, but even all the Ova, both of 
them and Vegetables, require a free Commerce 
with elaſtic Air to become prolific, which Elaſti- 
city they deſtroy, and therefore require a Succefli- 
on or Renovation of ſuch Air: Is not this there- 
fore the occult Pabulum of Life, or the Bird af 
Hermes, 


Sed , wo - as. ot: 
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Hermes, ſo obvious to all, and yet ſo long con- 
cealed from Mankind. I before obſerved to you 
that the Eggs of Silk-worms will not hatch, even 
ima warm Seaſon, while they remain ſnut up in a 
Bottle. | 2 WE: 

When a Perſon is under Water tis evident he 
cannot let the Air into his Lungs, tho* he may 
expel moſt of the Air that is in them; neither will 
Water be admitted either thro? the Glottis or the 
Gula, ſince they will be cloſed by Inſtinct, or an 
inconſcious Contraction of their Muſcles; but 
without an alternal Contraction and Dilatation of 
the L.ungs by Reſpiration, the Blood cannot paſs 
thro* them from the right to the left Side of the 
Heart (F. 200.) ; the Blood will then be urged 
into the pulmonary Artery till it reſiſts the right 
Ventricle, which will then be unable to empty it- 
ſelf, and remain diſtended, while the pulmonary 
Vein and left Ventricle, not receiving their Blood 
as uſual, will remain flaccid and unactive; in the 
mean time the Aorta and all its Branches will 
contract and force their Blood into the leſs re- 
ſiſting Veins, whence the Cava and right Auricle 
will be diſtended for want of a Paſſage to the 
Blood thro? the Lungs, and therefore Suffocation 
enſues, or the Blood's Motion ceaſes. And thus 
it alſo is with People who are hang'd; only in them 
there is a Compreſſion of the Brain alſo, or an 
Apoplexy, from the Cord obſtructing the jugular 

eins. ry 4. Yong 

5 We muſt not here omit the famous Experi- 
ment of Dr. Hooke, deſigned to prove that the 
Blood may paſs through the Lungs without their 


alternate Dilatation and Contraction. This Gentle. 


man laid bare the Wind- pipe of a live Dog, whoſe 
Thorax was opened, and by blowing into the 
Lungs with a Pair of Bellows, he found that the 


1 dying 


1 


: 
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dying Animal by this means came to Life again. 
and continued alive, though the Lungs were only 
kept diſtended with Air by the Bellows; whence 
he concluded that the Blood paſſed freely through 
the Lungs tho? they were quieſcent. But we muft 
obſerve (1.) that the Dr. confeſſes his Experi- 
ment would not hold long without repeating the 
Inflation; and (2,) that he made ſeveral Inciſions 
in the Lungs that the Air might paſs freely thro?, 
them without ſtagnating; and therefore the Ex- 


periment is no ways concluſive. 


F. 204. But we know both by Cauſes and 
Effects, that the Chyle is rather confuſedly r 
than perfectly mixed in the right Ventricle of. 
the Heart; and that in the left Ventricle th 
appear more intimately combined: We alſo 
know that when the Lungs 2 are ſtrong they 
duly perform every thing mentioned at F. 200. 
but when they are weak or impaired, their 
Effects on the Blood and Chyle are much 
Were pe 2 


7 The Blood of the right Ventricle neither ap- 
— ſo uniform nor florid as in the left, and 
Lower tells us he has ſometimes found curdled 
Milk in the former, but never in the left Ventri- 
ele or in the pulmonary Vein; whence it follows: 
that the Chyle and Blood are moſt intimately mix- 
ed in the Lungs. ; | | - 

In general the Combination and Solidity of the 
Parts of the Blood ariſes from the Action of the Ar- 
teries and Muſcles; but their Attrition is much 

eater in the Lungs than 'in any other Part of the 
y, ſince the fame Quantity paſſes in the ſame time 
through the Lungs as through all the other Parts; 
| f hence 
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ts Veins; where being leſs preſs'd, and urged 


* 
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I \ whence it happens that when the Lungs are weak 
* end, ſcirrhous, eroded, ulcerated, conſumed, or 


attached, Sanguification is much impaired, the 
Blood is more watery, and the Cruor leſs than it 
ought to be. Hence in conſumptive People the 


0 Chyle is neither aſſimilated nor the Blood compact- 


ed, but the Globules of the laſt ſeparate into ſmall- 
er, till they run through the ſmall Ducts of the 


Skin in form of Sweat; and as this Action of the 
Lungs is analagous to that of Muſcles, ſo it can be 
only compenſated by gentle Exerciſe and riding on 


Horſeback, or in a Coach upon the Stones, where. 
by the Blood and Chyle receive the ſame Attrition 


in the Veſſels as _y * to have in the A er 


Os. After hy Blood ks Ld ts | 


| E of the Lungs in the ſmalleſt Arte- 


ries, it flows from them into the enlarging 


with contrary Motions, it does, by the Ela - 
ſticity of its Parts, expand and rarify a little; 


hence becoming more frothy; red and flo- 
rid, it paſſes into the left Auricle and Ven- 


tricle. 


odd l e e eit Auricle, 
Dough much leſs than the right, the Parti- 
* cles of the Blood are again mixed in ſome 


degree, and prevented from ſeparating into 
different Sorts, or from running into Coheſi- 


ons (as per F. 163 ): But as the Blood is here 
more ad and lob liable to Concretions than 
before its ſwift Propulſion through the Veſ- 


* _ of the Lungs; therefore the left Auricle 


I 4 is 
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is both /e/5 * in Size and more ſimple in its F a- 
bric than the right. 


The Smallneſs of the lef Auricle is compen- 
ſated by the Largeneſs of the left Sinus, which is 
as much larger than the right Sinus, as the right 
Auricle is larger than the left; fo that each Au- 
ricle and Sinus taken together, are equally capaci- 
ous to receive and retain the Blood while the Ven- 
tricles are in their Syſtole. But the left Auricle is 
much weaker and ſmoother than the right, becauſe 
the Blood having been but lately attenuated in 
the Lungs does not want to be farther divided by 
the muſcular Threads, neceſſary for the more crude 
and n moving Blogd of the Cava, 


I 207. The Blood and Chy le thus anriving 
in the left Ventricle of the . with little or 
no ſtaying by the way; is then, by the con- 
tracting Power of the ſame Ventricle, ſwiftly 
and ſtrongly propell'd into the Aorta, and by 
thruſting forwards. the . Blood moves 
the whole Maſs. 


The left Ventricle expells about two 8 
of Blood into the Arteries at each Syſtole; but the 
Arteries being full, the Aorta muſt dilate ſuffici- 
ent to receive that Quantity, which Dilatation pro- 
ceeds inſtantly throughout the whole arterial Sy- 
ſtem, driving forwards the preceding Blood by that 
which follows; hence the Force of the Heart 
ſeems to be ſpent on the Arteries only, and not to 
be extended to the Veins, which are fill'd by the 
Contraction of the Arteries; which laſt do, in 
each Syſtole, diſcharge into the Veins —_— 

e 
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leſs than the two > Ounces they received from the 
Heart. | 


C 208. The Action of the Lungs is dane 
fore of greater moment in a healthy Body 


than that of any of the other Viſcera; fince 


there is not any one Part of the whole that re- 
ceives ſo, much as a ſingle Drop of arterial 


Blood till it has been firſt exquiſitely trained 2. 


thro the Lungs: It alſo appears, that the 
Whole Maſs of Juices in the Body paſs thro 
the Lungs in the ſame time 3 that they com- 
pleat their Circuit thro all the other Parts; ſo 
that while all the other Viſcera receive only a 
ſmall Portion of the Blood, the Lungs receive 


and tranſmit the whole Maſs: Hence we diſ- 


cover the Lungs to be the principal elaborato- 
of Sanguification, and for converting the 
Chyle, which is all brought hither, into nu- 


tritious Fuices 4; in this Organ the whole 
Maſs of Juices receive that Degree of Fluidi- 
ty 5 and Attenuation which fits them to circu- 


late freely through all the ſmalleſt Veſſels, and 
which they cannot receive in any other Part 6, 
and it is therefore here chiefly that the Blood 


and its Juices are prepared and fitted to make 


the ſeveral Secretions 7, and to perform all the 
Actions of Life and Health which Mts on 
the Efficacy of the Fluids 8. 


| 


2 Even the Heart and Lungs themſelves do not 


recive any arterial Blood for their Nutrition but 
what has been firſt ſtrained through the vaſcular 
Plexus of the Lungs. The Heart, as a Muſcle, 


7 eceives 
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receives its Blood from the coronary Arteries in 
its Baſis; but theſe ariſe from the Aorta (§. 183.) 
which receives all its Blood from the left Ventricle 
after it has paſſed through, and ſuffer'd the Acti- 
on of the Lungs. And the Subſtance of the 
Lungs themſelves are not nouriſhed by any of the 
pulmonary Arteries, but by the bronchial Artery 
of Ruyſch, which always ariſes either from the Aor- 

ta or ſome Branch of it, as the Subclavian, or In- 
tercoſtal. In ſhort, no Blood is fit for Nutrition, 
or diſpoſed to paſs thro? the ſeveral Series of Veſ- 
ſels, but what has lately received the Aalen of on | 
Lungs. | | 
od "Al the Blood of the right Ventricle aa 
to the pulmonary Artery (per F. 155,), and all 
the Blood of the pulmonary Artery is received into 
the Vein of that Name (per $. 198.) 3 but all: the 
Blood of the pulmonary Vein goes into the left 
Ventricle of the Heart, and therefore it is from 
thence only that the whole Body is ſupplied with 
arterial Blood by the Aorta and its Lean es *Tis 
true, the Ancients were of Opinion that ſome of 
the Blood tranſuded from the right to the left Ven- 
tricle through the muſcular Septum of the Heart ; 
but. this Opinion, which was refuted: above two 
Centuries ago, ſeems to have proceeded from their 
obſerving and miſtaking the Foraming Thebefii, or 
ſmall venal Orifices in the right Veatricle, 

3 The right Ventricle propells its two Ounces of 
Blood into the pulmonary Artery in the fame In- 
ſtant in which the left throws its two Ounces into 
the Aorta; and therefore two Ounces of Blood 
muſt paſs chro the Lungs in each Periſyſtole or In- 
terpauſe betwixt every Dilatation and Contraction 

of the Aorta; otherwiſe the Aorta would not be 
ſupplied with Blood enough from the left Ventri- 

cle to be forced into and diſtend its Branches. It 

is 
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is therefore hence apparent that the pulmonary Ar- 
muſt receive as much Blood as the Aorta. 
Computing then the Maſs of Blood to be twenty 
Pounds in a healthy Man, whoſe Pulſe beats 3, 600 
times in an Hour, as the Heart ejects two Oun- 
ces at each Syſtole, the whole Maſs of Blood will 
then circulate thro? the Heart and Blood - veſſels 
thirty times in an Hour, and therefore the ſame 
twenty Pounds of Blood muſt paſs thirty times in 
the ſame Space of an Hour through the Lungs of 
ſuch a Man, whereas in Women and Children 
the Pulſe is ſtill more frequent. But if the Blood's 
Courſe be accelerated, either by muſcular Motion 
or otherwiſe, the Lungs will then tranſmit pro- 
portionably more Blood in the ſame time than be- 
fore; from whence their Efficacy in changing the 
Blood appears to be (cæteris paribus) equal to that 
of all the other Parts of the Body beſides ; fince 
neither the Brain, Liver, Spleen, Muſcles, of any 
other Viſcus, has any Blood but what comes from 
and through the Lungs. Add to this, that the 
Force or Action of any of the other Viſcera be- 
ſides the Lungs, is partly employ'd in preparing 
ſome Juice for the common Service of the Body; 
but the Lungs act wholly on the Blood and Chyle,; 
without ſpending their Force in ſecreting or ela- 
borating other Juices. TX 
From the Chyle only are ſupplied the vaſt 
Quantity and different Sorts of Juices which we 


daily loſe or diſcharge by Perſpiration and the o- 


ther Excretions ; but in order for the Chyle to be- 
come nutritious, it muſt firſt change its own Na- 
ture and put on that of Blood ; for without this 
Change our Blood would be quickly conſumed, 
and we ſhould have only a watery Chyle circula- 
ting in our Veſſels, But our nutritious Juices are 
taken into the Blood either immediately by _ bi- 

EY bulous 
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bulous!Orifices of the abſorbing Veins which open 
into the Cavity of the Mouth, ' Stomach, and 
Inteftines, or elfe round by the common Courſe of 
the lacteal Veſſels, and is then forced all of it 
through the Lungs, with the venal Blood, before 
it paſſes to any one Part of the Body ; fo that ma- 
ny Parts of the Chyle may often circulate or be- 
come nutritious, and perform all their Offices 
without ever touching or entring the Liver, Spleen; 
or any other one particular Viſcus; whereas none 
of thoſe Particles can make one Circulation with- 
out entirely paſſing through the Lungs. It there- 
fore follows, that the Chyle is as much changed or 
prepared for Nutrition by the Action of the Lungs 
only, as by the Actions of all the other Parts and 
Viſcera in the whole Body. Phyſicians ought there- 
fore to have a very particular Regard to the Lungs 
in all Diſorders whatever; ſince no one Malady 
can happen without affecting them more or leſs, 
and ſince Health, or the due Performance of all 
the Functions in the Body, depending on the Blood 
and Juices, ariſes chiefly from this Spring. 
There are two great Cauſes of that Degree of 
Fluidity obſervable in the circulating Blood ; one is 
the Minuteneſs of the abſorbing Orifices by which 
the Chyle is taken up and convey'd thither; and 
the other is the conſtant Attenuation of them both 
by the Action of the Muſcles and Lungs, but 
chiefly of the laſt, which receives vaſt Quantities 
and never ceaſes to labour. 9855 
-- * Becauſe in the Lungs, the reticular Plexus o 
the pulmonary Blood-veſſels, ſpent on the Veſicles, 
receives an additional Agitation and Preſſure from 
theWeight and Elaſticity of the Air, which inflates 
them, and does not act in that manner on the Blood- 
veſſels of any other Part of the Body. F930 « 


We 
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We before obſerved (F. 198.), that it is pro- 
bable the Lungs have their Blood - veſſels divided 
into the fame Number of leſſer Series as thoſe in 
the other Parts of the Body; from whence natu- 
rally follows, that a Diſpoſition or Aptitude is 
here received by the Parts of the Blood, to form 
the Secretions, and pals freely through the ſmaller 
Series of Veſſels in the ſeveral other Parts of the 
Body. For preparatory to Secretion, it is neceſ- 
fary for the Blood to contain a ſufficient Number 
of the Globules of all Sizes, as well of the larger 
red, and ſerous ones, as of the many ſmaller and 
pellucid or lymphatic ones, that every. Series of 
the Veſſels may receive their; adequate Globules 
or that while the larger red Globules are paſſing on 

through the ſanguiferous Artery into the ſanguife- 
rous Vein, the ſmaller ſerous Globules may paſs 
off laterally into their lefſer lymphatic Arteries, 
of all the Orders. For without Juices adequate 
to pals the Sizes or Diameters of the Veſſels, thoſe 
Veſſels would be uſeleſs, and the Parts they com- 
Poſe become incapable of their Actions; and even 
the Nerves would be all uſeleſs without a Supply 

of Globules ſmall enough to pervade their minuteft 
Tubuli. But the Lungs make all the different ſi- 
zed Globules of the Blood, not only by dividing 
the larger into ſmaller ones, but alſo by moulding 
or wire-drawing each of them through its ſeveral 
Series of Veſſels, adequate to the Diameter of each 
Set of Globules. But the Lungs do not only gene- 
rate or frame each Set of Globules, but they alſo 
compact and poliſh them, ſo as to increaſe their 
ſpecific Gravity beyond that of Water: And how 
eſſential the ſpecific Gravity is to the determinate 
Nature of every Body is obvious to all; for could 
we make Mercury 19 times heavier than Water 
we ſhquld not be far from making it Gold. A : 
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8 All this is to be underſtood of the Lungs in an 
Adult; for in the Fœtus, whoſe Lungs receive 
no Air, no more Blood paſſes through them, in 
Proportion to their Bulk or Number of their Veſ- 
ſels, than thro* any other Part of the Body; and 
therefore the Action of the Lungs on the Blood, 
which we have been here deſcribing, does not take 
place in the Fœtus. | 


. 209. All theſe Effects (. 208.) follow 
from the determinate Nature of the Blood and 
Chyle, from the known Fabric and Action of 


the Lungs, and from the determinate Force of 


the Heart, with the known Preſſure of the 
Air ", acting as a heavy and elaſtic Fluid, 


_ firſt on the Air-veſlels of the Lungs, and by 


them alſo on the Blood-veſlels. 


Thus you have all the Effects of the Lungs, 
enumerated in $. 208, and explained by their Fa- 
bric and the Action of the Air in $. 200, beſides 
which, we require no other Cauſe to account for 


their known Effects or Appearances. 
8 210. What Occaſion have we therefore 


to ſuppoſe any Mixture of the Air, or an aeri- 


al Ferment with the Blood in the Lungs ? 
If you aſk, whence comes that Air diſcovered 
ſeveral ways in the Blood? We anſwer, from 
the ſame Cauſe by which it enters into all 
other Liquors, i. e. by Attraction or Abſorpfi- 
on. But if your Queſtion is, Whether it has 
any Action, as Air, in the Blood ? we anſwer, 
that no ſuch Action of it ſeems probable 


there, unleſs its ſmall Particles reſume 3 
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Elaſticity, and run together into little Bub- 

8. 211. Laſtly, To what elſe, than the pre- 
ceding Action of the Lungs, can we chiefſy 
aſcribe that Change in our Aliments whi 
makes them nutritious, or of an animal Na- 
ture, capable of yielding an acrid and vala- 
tile i Salt? This Change or Volatization was 
indeed long 'ago obſerved by Helmont, who 
alſo derived it from the Action of the Air, but 
not in a juſt manner. Upon this Subject, the 
Lungs, you may peruſe the Writings of Bei- 
lini and Pitcairn, with thoſe of Malpigbi. 


: Every Animal either lives immediately on Ve- 
getables, or elſe feeds on the Animals which them- 
ſelves feed on Vegetables ; (Vid. F. 95. Ne 11.) 
but vegetable Subſtances do all afford a fix'd alca- 
line Salt by Fire, whereas all animal Subſtances 
yield a volatile alcaline Salt. But theſe fixed Salts 
are volatilized in the animal Body; for in the U- 
rine and Faces of a Maid who had the Green- ſick - 
neſs, and took, by my Order, two Drachms of 
fixt Salt daily, no other than volatile Salts was 
found. And the little graniverous Bird we call 
a Sparrow, though fed on vegetable or aceſcent 
Subſtances, that yield a fix'd Salt by Fire, af- 
fords none but volatile Salts by Diſtillation, nor 
can any other Salt be had from its Dung, This 
Change or Volatization was, by Helmont, judged 
to ariſe from the Air, becauſe he had obſerved 
that a fix'd Salt expoſed to the Air melted or dif- 
ſolved, and that by drying it at the Fire, 'and then 
expoling it to the Air again, for ten times ſacceſ- 
ſively, it at laſt became volatile, and wholly exhaled 


into 
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into Vapours, leaving an Earth. But we derive 
the Volatization and Change of vegetable into ani- 
mal Subſtance, barely from an Attrition of their 
Parts ; for if any Plant, yielding only an acid.and 
a fix*d Salt, be laid in a Heap, it putrifies, not 
without growing ſo hot as to be almoſt intollerable 
to the Hand ; now we know that Heat always a- 
riſes from Attrition, and therefore Attrition is the 
Cauſe that renders fix'd Particles volatile. But 
the alimental Juices in the human Body ſuffer the 
greateſt Attrition in the Lungs (per F. 200 and 
208.) and therefore it is them chiefly that the fixed 
Particles are volatilized, and thoſe of Vegetables 
changed into animal Subſtance, _ | 
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Concerning the Action of the Arteries 
on their contained Fluids. 


& 212, JN order to underſtand what fur- 

ther happens to the Blood and 
Chyle, now moving forwards in the Aorta 
and its Branches, we ought to be previouſly ac- 
quainted with the Principles and Laws of Hy- 
draulics, by which all Liquors moving, with a 
certain Velocity through known Veſſels, are 
determined in their Courſes or Directions to- 
wards particular Parts; but to demonſtrate 
theſe Laws of Motion in Fluids, to which all 
Liquors are ſubſervient in their paſſing through 
Veſſels of any kind, is the Buſineſs of another 
Place i, or rather the Province of ä 


1 
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The ſeveral Velocities, with which our Juices 


from the Cauſes and Effects 2 of thoſe Veloci- 
ties, obſerved either by our Senſes, or diſco- 
vered by juſt Reaſoning. But the Structure 
and Action of the /" efels 3 themſelyes, con- 
taining Blood and Juices in M on, are dis- 
cover d either by Senſe and Nach 4, aſſiſted 
with Microſcopes and Trjedtions 5,, er by the 
following Rule of Analogy, viz. that in the 

human Body you may judge of the inviſible 
Parts by thoſe which appear viſible. 


= To become a [Proficient in Phyſiology one 
ought to be not only well acquainted with Mathe- 
matics and Mechanics, or the Doctrine of Quan- 
tity and Motion in general; but alſo to:underſtand 
the Nature and Action of the Arteries, and of the 
Blood moving through them. In order- to this 
we may obſerve, I. That in all Bodies there is a 
certain Vis or Power by which they generate Mo- 
tion, and is reducible to the following Heads: 
(1.) The Vis inertia, by which all Bodies endeavour 
to remain in the ſame State, either of Reſt or Mo- 
tion; (2.) the Vis Gravitatis, or Gravitation, by 
which Bodies tend towards the Center of our 
Earth; both which Powers are always propor- 
tionable to the Quantity of Matter in any y. 
becauſe they are equally diffuſed throughout all 
the Particles of Matter, and therefore one Body 
that is twice as heavy as another will require 
double the Force to move it, and will retain its 
Motion twice as long. II. The Extenſion and 
Figure of a Body has a vaſt Influence on its mo- 
ving Power; for a Body that is the moſt compact, 
or has the leaſt Surface, = ſtrike with the * 


/ Y .9 


cd ** 


move through their Veſſels, are eſtimated 
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eſt Force, and be moſt retentive of Motion. And 
even Gold itſelf, that is nineteen times heavier 
than Water, may be made to ſwim in chat Liquor, 
by only beating it into Leaves with the Hammer. 
III. The Power of Elaſticity, peculiar to ſome 
Bodies only, by which they give way to any Force 
or Preſſure, and return again when the Preſſure 
ceaſes; this Power alſo enables Bodies to multiply 
or return the Motion firſt received. IV. The 
Structure or Mechaniſm in the Parts of a Body, by 
vhich the fame Matter may be enabled to give dif- 
ferent Effects and Appcarances, not explicable by 
the general Laws of Matter and Motion alone; as 
when the contrary Forces oſ Gravity and Magne- 
tiſm are oppoſed to each other in a Machine. V. 
The Vires monadicæ of Bodies, by which they at- 
tract and repell each other electrically or by Mag- 
netiſm, a Power independent of Gravity, and 
not yet accounted for by any one. Beſides theſe, 
one that would explain the Action of the human 
Body muſt take into Conſideration (1.) the anato- 
mical Structure of the Arteries ($. 132.); (2.) the 
intrinſic Nature of the Blood, and that which it 
acquires by Motion from the circumambient Parts: 
(3.) The Elaſticity and vis inertia of the Veſſels: 
(4.) The Gravitation of Liquors, and their Ten- 
dency to an Equilibrium: And (5.) the hydraulic 
Powers ariſing from the Veſſels and Liquors con- 
junctly. By theſe we are taught that a Liquor 
moving through a Tube or Veſſel, every where 
of an equal Diameter, meets with no Reſiſtance 
from the Sides but that of Friction; but in a Tube 
whoſe Diameter or Section is continually leſſening, 
the Reſiſtance of the Fluid gradually increaſes, 
and is greateſt where the Section of the Veſſel be- 
comes ſmalleſt, i. e. at the Apex of the conver- 
ging Cone, whence the Liquor being urged on in 

| diſtractile 


diſtractile Veſſels of this Figure, will diſtend or 
dilate them; but in Veſſels gradually diverging, 
both the Reſiſtance and Friction of the Liquor 
continually leſſens. Laſtly, (6.) the Action or 
Force of the Arteries ought to be conſidered; but 


in this great Caution is required; as may appear 


from the Attempts of ſome to compute the Force 
of the Heart from the Quantity and Height of the 
Jet of Blood Owing in a given time from a 
wounded Artery in a Dog or an Ox; but in' this 
Eſtimate they did not conſider, that the Force'or 


Velocity of the Jet is lefſen*d, as well by the Wound 


of the Artery as from the Diminution of the Im- 


pu of the Blood to the Cerebellum. But the 


isfortune is that ſuch phyſiological Subjects are 


uſually handled either by Mathematicians unſkilful 


in Anatomy, or by Anatomiſts who are not en 
in the Mathematics. 


As we know by Experience dns the Heart 


contracts 3,600 times in an Hour, and throws 


twice as many Ounces of Blood into the Aorta in 
that time, we could eaſily compute the Velocity of 
the Blood, did we but know its determinate Quan- 
tity. circulating i in the Body : For the Velocity or 
Quantity of Motion in any Body 1s always i in Pro- 
portion to its Weight and the Space it runs over in 
a given time, But the Degree of the Blood's Ve- 
locity may be alſo diſcover'd by its Heat, which 
increaſes in Proportion 'to the Strength and Fre- 
quency of the Pulſe, or Syſtole of the Heart. And 
thus it is even with all other Bodies, having any 
Contact or Friction of their Parts; for then they 
heat in Proportion to the compreſſing Force and 
the Velocity of their Motion. 

The State of the Veſſels is a material Confide- 


ration, whether they are rigid, like wooden Tubes, 


or oſſified Arteries, or whether they are elaſtic and 
O'S diſtractile, 
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diſtractile, like our Blood- veſſels in their natural 
and healthy State. In the rigid or immoveable 
Tubes, we are taught by M. Amontons, that the 
Fluid has no other Action on the Veſſel, nor the 
Veſſel on the Fluid, but that of Friction. Some 
of our Arteries and Veins are not equally diftra- 
ctile, from their being ſeated near reſiſting Bones or 
Cartilages, like the carotid and vertebral Arteries; 
nor in theſe do we obſerve more than a reciprocal 
Attrition betwixt the Fluid and Veſſel. Theſe di- 
ſtractile Veſſels are again either converging, as the 
Arteries; of the ſame or an equal Diameter, or 
elſe diverging, as the Veins, per F. 132, and /eq. 
The Blood meets with a Reſiſtance, continually 
increaſing in the converging Veſſels, but only 
from Friction in the cylindric ones, and continual- 
ly decreaſing in the diverging Veſſels. Laſtly, 
the Liquors themſelves are to be conſider'd; for if 
theſe are at reſt, they act only by their Weight, 
but if they are in Motion, they will act equally 
on every Point of the Veſſel, and be equally re- 
pelled again from every Point of the ſame Veſſel. 
The Smoothneſs of the Arteries within-ſide, and 
the globular Texture” of the Blood, prevent the 
Friction from being too deſtructive; but then the 
Glutinoſity of the laſt, and the Elaſticity of both, 
_ excite that Attrition which renders the Blood warm- 
er than other Liquors. = 

+ Dr. Herman has demonſtrated that a right 
Line preſſed equally on every Side will form a 
Circle; and thus a Bladder being placed betwixt 
two concave Hemiſpheres, and fill'd with Water, 
will be diſtended into a Sphere : But as our Arte- 
ries are diſtended by the Parts of the Blood, im- 


pell'd and acting in all Directions like the Radii of 


a Sphere, therefore they are always circular ; tho? 
the Caſe being otherwiſe in the Veins, many of 
| them 
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them are triangular, oval, or variouſly figured. 


But the Afteri are ſo retentive of their Sphericity 


that, rather than part with it, they make ſemicir- 
cular Excavations in the hard Bones of the Skull; 
for the ſoft Bones of the Fœtus have none of thoſe 
Sulci, but as they grow up, the Expanſion of the 
Artery exceeding the Force of Accretion or Growth 
in the Bone, makes an Impreſſion by W 
the ſame where it ſtrikes. 


Tyhe Inflation of Air into the Veſſels, which is 
one kind of Injection, was known to Galen; but 
Euſtachius ſeems to have been acquainted with a 
more perfect Method of injecting, from the great 
Exactneſs with which he has traced the Veſſels, 
Vid. F. 134. But the firſt who brought ceraceous 
Injections into anatomical Uſes was the induſtrious 
Dr. Swammerdam, and the celebrated Ruyſch has 
carried the ſame to the higheſt Perfection, demon- 


ſtrating by his Injections that the ſmaller and invi- 


ſible Veſſels are like the larger and ly con- 
en ones. 


8. 213. An Artery then, deferibed in F. 132, 
dilates or expands i by the diſtending Impetus 
of the Blood, and when that Impetus ceaſes, 
by its Elaſticity it naturally contracts or re- 
turns 2 to its former Capacity; for if the Fin- 
ger be thruſt therein, it forcibly compreſſes 
the fame, and again contracts itſelf when the 
Finger is withdrawn. This Veſſel. therefore 
appears full 3 of Blood in the living Animal, 
but is found very ſinali 4 and almoſt empty in 
a dead human Body; even tho' none of the 
Blood was loſt; it alſo reſiſts Inflation, forci- 
bly repelling 5 the Air that is drove in, and 
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contracting to its leaſt Diameter, it then 


Pops 6 or ſtands till; fo that the contractile 


Power of this Veſſel ariſes from the elaſtic 


Nature of all its component Fibres 7, as well 
from the moſt ſimple and minute as from 
the more complex Fibres, formed out of the 
preceding, or by ſome. of the ſmaller Veſſels 


concreting with their inſpiſſated Juices ; and 


laſtly, from a Repletion of the ſmall -Yeſſels 8 
ſpent on the conſtituent Membranes of the 
e A 


ww A 


7 The contractile Force of the Heart overcomes 


the Reſiſtance of the Aorta, and by that means 


throws as much Blood into the latter, as itſelf re- 
ceived from the venous Sinus: Thus the Arteries 


will be expanded every way, in Proportion to the 
Quantity of Blood received; but they will not di- 


late ſo much longitudinally as laterally, becauſe 
the reſiſting Bones determine their length, the Ar- 
ter ies being full and coneide, the Blood will ſtrike 


in Lines perpendicular to their Sides, which will 


therefore yield. 


* The Arteries are elaſtic Tubes ( per $. 132.) 


but Elaſticity is that Property of Bodies by which 
they recover their former Poſition, when diſplaced 


by any Force; as when a tenſe chord is forced out 


of its rectilinear Poſition ſo as to form an Arch or 
Angle, whoſe Periphera is always greater than a 


right Line: So that by this Extenſion: the Par- 
ticles of the Chord will recede from each other's 


Contact in that Proportion which the Arch or 
Angle bears to a right Line; but when the di- 


ſtending Force ceaſes, by the Attraction of Cohe- 
ſion in the Particles, they will run into larger Con- 


tacts, and ſhorten the Cord, by reducing it to a 


right 


r , 4 _ Ard os 
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right Line. *Tis in this manner that all the Ar- 
teries act; for the Sides of theſe being circular, 
they are diſtended, i in every Point, by the Impulſe 
of the Blood from the Heart, into larger Circles; 
but that Impetus from the Heart cealing (per $. 
185.): each elaſtic Circle or Segment of the Artery 
will return or contract, and propell the Blood as 
well towards the Heart as the Extremities; but 
the Reſiſtance being leſs towards the laſt, by their 
opening into unreſiſting Veins, it paſſes only that 
way. This contractile Force in each Artery is, 
in general, ſtronger as it is nearer to the Heart or 


Baſis of the Aorta; for there the Coats are ſtrong- 


eſt, and the Dilatation greateſt, to which the Re- 
ſtitution muſt be always proportionable. I ſay in 
general, becauſe there are ſome Arteries near the 
Heart, much weaker than others, more remote; 
as the Coronaries, Intercoſtals, Sc. Hence every 
Circle or Segment of the Aorta and its Branches 
ſeems to act ſucceſſively, propelling the Blood 
from the greater to the leſs reſiſting, but ſo ſwift- 
ly as to be imperceptible to us in the Pulſe. 

3 The Arteries are always full; even in their 
Syſtole they are equally full. though they then 
contain leſs Blood than in their Diaſtole; and up- 


on opening a living Dog the vibrating Aorta ap- 


pears larger as the Animal has more Life, and ac- 
quires a ſmaller Diameter as he is nearer Death. 
In conſumptive People there is often no more than 
a few Ounces of Blood in their Veſſels, to which 
ſmall Quantity the Arteries gradually contract and 
adapt themſelves, ſo that they become almoſt im- 
perceptible and like ſmall Threads, the Skin at the 
ſame time adhering to the Bones; and yet there 


are here none of the ſolid Fibres conſumed, ex- 


cept thoſe deſtroyd by Putrifaction in the Lungs. 
Aud in the ſame manner do the Arteries alſo con- 
K 4 tract 
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tract themſelves to the waſting Juices in many other 
lingering Diſorders. But were the Arteries to be 
ſo much evacuated of a ſudden, they would not 
contract to ſo ſmall a Diameter, and at the ſame 
time preſs with Force enough on the Blood to 
make it perform all its neceſſary Functions; thus 
the Impulſe of the Blood to the Cerebellum being 
diminiſhed,” from whence the Heart receives its 
Force, a Deliquium or Death would enfue, even 
though but a ſmall Part of the Maſs were exhauſt- 
ed, from a Perſon of lax Veſſels. Hence too, 
you may perceive the Inſufficiency of the Method 
propoſed by Dr. Keill, to eſtimate the Velocity of 
the Blood by the Diſtance ro which a certain Quan- 
tity flies in a given time; from. a wounded Artery 
of a known Diameter; for in this Experiment the 
Action of the Cerebellum is firſt gradually dimi- 
niſhed, and then the Force of the Heart likewiſe, 
on which the Experiment is founded. 
I In the dead Animal the Arteries appear ſmall 
or contracted, white, with little or no Blood in 
them; becauſe by their greater contracting Force 
they protrude their Contents into the leſs reſiſting 
Veins; therefore the Blood of the dying Animal 
will be chiefly accumulated in theſe laſt, which will 
appear turgid. 6 
5 It reſiſts Inflation with the ſame Force that it 
reſiſted the Impulſe of the Blood in the living Sub- 
ject; and repells the Air again as forcibly as it pro- 
pell'd the Blood in Life; becauſe in its Syſtole it re- 
turns to its firſt ſmall Diameter; otherwiſe the Ar- 
tery would continually enlarge at each Diaſtole, 
as it does in the Formation of an Aneuriſm, or 

after a Wound. | 
For a circular Fibre can never contract itſelf 
ſo as to have no Cavity, but only till its conſtitu- 
ent Elements, or ſolid and earthy Particles come 
into 
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into the cloſeſt: Contact, for they cannot enter into 
one another 4.7 5 
Which being very robuſt, are difpoſed circu- 
larly round the Artery, (per F. 134.) whoſe Dia- 
meter they contract. as | 
»The Coats of the Arteries, eſpecially of the 
larger, are replete with ſmall Blood-veſlels coming 
from the Coronaries, and from the Parts to which 
the arterial Trunks are connected. Theſe run- 
ning or ſpreading themſelves through the cel- 


lular or ſecond Tunic (F. 132.) of the Artery, 


appear ſo numerous when diſtended with the In- 
jection of Ruyſch, that one would imagine them 
to make up the greateſt Part if not the whole Sub- 
ſtance of the Veſſel. *Tis remarkable that theſe 
ſmall Arteries of Arteries are in their Diaſtole when 
the Arteries they compoſe are in their Syſtole, 
which Action they forward by their Turgeſcence ; 
but when the larger Arteries are dilated, theſe ſmall 
ones, ſpent in their Tunics, are compreſſed, and 
their contained. Blood evacuated, like the coronary 
Arteries of the Heart ($. 183.), ſee more at 5. 132. 
No g. Beſides theſe, the Contraction of the Ar- 
teries is alſo aſſiſted or promoted by the Elaſticity 
and Compreſſure of all the adjacent Parts conti- 
guous to the Artery, and which it removes into 
its Diaſtole, whoſe Force will ſhake the whole 
Limb, if you lay the Ham of one Leg over the 
Knee of the other. „ 


& 214. Nor is there any 1 ſenſible Part 
throughout the whole Body, but what is fur- 
niſh'd with ſome ſmall Artery; as we are af- 
ſured from Wounds 2, Microſcopes 3, and Inje- 
Hions 4 : Even in the very middle of the 
Bones do we find the ſame Membranes, Veſ- 


ſels 


- 4 
7 


. _ 
* ny Yann 
” — wars 


— — TR _— I * — 


. 
_—— 


— 1 n n . 
TED Ic —— — A" 
= „ EY 
* "age * py PRA r 


* EIS, 4 


* 
* — —— — %* . 3 - — o 
x N a "x A . ” 
AAA ACE A a RCs ͤ•nſ oa ot es In 


139 Aftion of the Arteries: S 214, 


ſels and Fluids, as in the other Parts; but all 
theſe ſmall Arteries, every where obferved, are 
little Branches of the Aorta 3 


x Galen and the Ancients diſtinguiſhed mig}! 
Parts of the Body by the Name of Spermatic, 
which they ſuppoſed, even till the laft Century, 
not to be nouriſhed from the Blood; but theſe 
Parts have been ſince demonſtrated by the Indu- 
ory of Ruyſch to conſiſt almoſt _ of Veſſels 

able of receiving his ceraceous = wag by 

Eros he ſhews that even the compacteſt Bones, 
Cartllages Membranes, Ligaments, and Tendons 
are all furniſhed with the ſame Arteries as the ſofter 
Parts, only many of them ſeem too {mall to ad. 
mit the red Part of the Blood. t 
One cannot enter the ſmalleſt Needle through 
any Part of the Cuticle but the -Blood will follow 
it; but this Blood iſſues rather from the ſmall” Ar- 
teries than the Veins, becauſe the former extrava- 
fate it. with the greateſt Force; whereas the Veins, 
even pretty large ones, diſcharge but little Blood 
and but ſlowly. 

By theſe we are enabled to ſee an infinite Num- 
ber of ſmall Arteries, with the Blood running 
through them, in the Tails and Fins of little Fiſh, 
and in ſuch other Parts as one would otherwiſe rake 
to be mere membranous Expanſions. | 

+ By the Artifice of Injections, a moſt died 
ble Improvement in Anatomy, we diſcover every 
Part within the Cuticle-to be vaſcular. - The Pre- 
parations of the celebrated Ruyſcb, who has indu- 
ſtriouſly excell'd in this Practice, ſhews the other- 

wile pellucid Membranes to be beautifully painted 
with Ramifications of Arteries ; even the hard 

Tendons and compact Ligaments being cut in ſun- 
der after they have been injefted, demonſtrate ma- 


ny 
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ny ſmall Arteries running through their Subſtance. 
That indefatigable Anatomiſt has even injected 
the white and ſolid Cartilages of the Bones, after 
macerating them eight Days in Water, menden a Heile 
Salt to prevent Putrifact ion. a | 


5 I need hardly obſerve that in the Liver and 
Lungs you may in ſome meaſure make an Excep- 
tion; but even theſe are plentifully furniſhed with 
Arteries from the Aorta; in the Liver, Ruy/ch 
has demonſtrated a vaſt Number of ſmall Arteries 
from the Cyſtico-hepatic, Ligamentary, Pericar- 
dio-diaphragmarics, &c. but in the Lungs his 
bronchial Artery is ramified throughout. 


86 215. The Blood being propel[4 into the 
Aorta, meets with a Reſiſtance from that 
with which the Arteries are already fl dei, as 
as alſo from the. Incurvations 2, Elafticit 3, 
and conical Figure 4 of the Arteries, with the 
Reſiſtance of the contiguous. Parts, preſſing 5 
on the Arteries by their Weight and elaſtic 
Nature, and laſtly, from the exceeding Nar- 
rowneſs © of the ſmalleſt Veſſels: So that this 
Fluid paſſes through the Veſſels only by the 
Exceſs 7 of the Force given it by the Heart 
above the Sum of all the Refiſtances; but as 
theſe Reſiſtances qre leſs in the Lungs 3, the 
weaker Contraction of the right Ventricle is 
therefore able to propell the Blood more eaſily 
through them, conſidering this Viſcus barely 
as a Part of the Body, or as it exiſts in the 
Fetus in Utero, without any Regard to its 
| Office of Reſpiration, T 
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Were the Arteries, quite empty, the Blood 
would then meet with little Reſiſtance in them, 
and no great Force of the Heart would be required 
to fill them; but the Arteries of a Perſon in 
Health are always full (per F. 213.), as well in 
their Syſtole as Diaftole: For were only ſome o 

them empty, the Blood would ruſh into them fo 
impetuouſly as to cauſe a Rupture ; or were only 
ſome Arteries leſs full than others, the Blood 
would even then deſert its Courſe to the Brain, and 
fly to the leſs reſiſting Veſſels, whence would fol- 
low a Deliquium, as is the Caſe in a profuſe Hæ- 
morrhage, or Phlebotomy. The Blood therefore 
which is thrown out of the Heart drives forward 


the reſt already in the Arteries ; but that the Quan- 


tity of Blood and Juices thus moved at each Sy- 
ſtole of the Aorta is very large, may appear from 
their being much ſuperior to the whole Maſs of 


- Solids, according to the Computation of Dr. Keill ; . 


and one may, at a moderate Eſtimate, compute 
that in a Man weighing 200 Pounds, there are not 
above 1 10 of Solids, including the Skin and Fat; 
ſo that there will then remain 90 Pound of Juices 
which reſiſt the Blood thrown out of the Heart 
into the Arteries at each Syſtole. Even the ſolid 
Hoof of a Horſe is not ſo compact nor dry but 
4 — Farrier ſnaves it too deep it bleeds very pro- 
uſely. | | 
3 8 Geometricians affirm that by Experi- 
ment a Liquor paſſes as ſoon, or in the very ſame 
time, through an. inflected Tube, as through one 
that is ſtreight. The Difference may indeed be 
—_ very imperceptible in Tubes that are 

ooth, rigid and not elaſtic, but every where cy- 
lindrical and of an equal Diameter, and with Li- 
quors having but little Coheſion or Viſcidity ; but 
A 1 it 
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it is otherwiſe betwixt the Blood and the claſtie or 
inflected Arteries of the human Body, which: 'be- 
ing frequently complicated or incurvated at' 5 
Angles, make a great Reſiſtance to the Courſe of 
% . 
So great is the Strength and Refiſtance of ih 
Arteries, that the larger Trunks' can ſcarcely be 
diſtended with Water by any Force; and their 
Reſiſtance would be probably too great for the 
Heart to overcome; if they were not Continuous to 
the Veins, where the Reſiſtance of the Blood ern 
5 es Sides of the Veſſel continually diminiſhes. | 
+ Jn a Tube whoſe Shape is that of a convight- 
ing Cone, like the Arteries, it is univerſally A- 
low'd that a greater Force is requir'd to -dilate the 
Sides as the Force is apply'd nearer the Apex or 
Extremity. But we have here uſually two Ob- 
Je&igns made: (1.) That the Diameter of all the 
ſmalArteries taken together greatly exceed that 
of the Aorta next the Heart, and that therefore 
the arterial Syſtem is not to be conſidered as a con- 
verging Cone, but rather as a Cone diverging. 
But we anſwer, that the Arteries have from their 
Shape, notwithſtanding the Friction and Reſiſt- 
ance proper to a converging Cone; for they are 
dilated more near the Heart than towards their 
ſmaller Extremities, which is not the Property of 
a diverging but of a converging Cone; and we 
find, by Experiment, that the Diameter of the 
Aorta is proportionably more increaſed near the 
Heart than at ſome Diſtance, and that the Bran- 
ches dilate ſtill leſs in Proportion, and the Capilla- 
"ries leaft of all. (2.) The ſecond Objeftion is, 
that all the Arteries have not a conical Figure; 
for the carotid paſſing to the Brain through a bo- 
ny Canal is there contracted, and again dilated or 
enlarged within the Cranium, and then again — 
tra 
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trated: . But we anſwer, that even the Carotid has 
a greater Dilatation near the Heart than at the 
Brain, and if it any where puts off the Figure of a 
converging Cone, we need not wonder that it 
ſhould alſo be without its Aﬀections ; but then 
this is true only in the Part of the Artery thus 
changed from its common Shape and Diſpoſi- 
tion. | 
Beides the Preflure on the Arteries from the 
adjacent Bones, Muſcles, Fat, Cc. they are alſo 
compreſſed by the Atmoſphere, which they remove 
with the adjacent Parts in every Diaſtole; which 
conſiderable Preſſure of the Atmoſphere only, is e- 
.qual to the Weight of a Column of Water thirty 
two Feet perpendicular. Some indeed deny this 
Preſſure of the Air, notwithſtanding it is, ſo evi- 
dent; becauſe, ſay they, we do not perceive any 
ſuch Preſſure on our Bodies, which is owing to 
the Reſiſtance of the internal Air included in our 
Bodies ſuſtaining the Weight of the external; but 
it 18 certain that when the Preſſure of the external 
Air is removed from any Part by cupping Glaſſes, 
or otherwiſe, the Blood and Juices ruſh more vio- 
lently into the Veſſels of that Part than of any 
other, from their leſs Reſiſtance by removing the 
Preſſure of the Air. Tis alſo well known that all 
Animals ſwell ſurprizingly in the exhauſted Re- 
ceiver of an Air- pump, from the Juices running 
more copiouſly into the Veſſels of the external 
Parts, which by exhauſting the Air have a leſs 
Preſſure and Reſiſtance againſt the Blood. Nor 
do we know of any Part beſides the Lungs which 
contains Air truly elaſtic, and none but ſuch is ca- 
pable of reſiſting the Weight of the Atmoſphere, 
and of ſupporting the Parts of our Bodies uin 
its Preſſure. 
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AA Liquor flows with a much greater Velocity 
through two or three Tubes of a determinate 
Capacity than through a great Number of ſmall 
Tubes whoſe Lights or Diameters added together 
are equal to the former; for it appears, from the 
* of Hydraulics, that to fill or diſtend an 
hundred ſmall Tubes requires a much greater Force 
than to fill one Tube of the ſame or equal Dimen- 
ſions: Nor is it difficult to account for the Phæno- 
menon which ariſes from the greater F riction and 
Reſiſtance of the Liquor againſt the increaſed Sur- 
faces of the Tubes, or Cylinders, a large Tube 
having a leſs Surface in Proportion to its Contents 
than a ſmall 6ne; ſo that if an hundred Globules 
were to pals through a certain Tube, only a 8 
of them which lay next the Tube would ſuffer the 
Reſiſtance of Friction from its Sides; but if that 
Tube was ramified into an huhdred, all pervaded 
by the ſame Liquors, then every Individual Glo- 
bule would ſuffer a vaſt Friftion, by coming into 
contract with each Tube, whence tlie Friction 
would be ſurpriſingly augmented. - And ths ir is 
with the Afteries of the human Body. 17115 
The Force of the Heart is more chan! equal to 
the Reſiſtances, ariſing from the Blood already in 
the Arteries, from their 'conical Figure, various 
Inflections or Incurvations, Elaſticity, and Small- 
neſs, or the Multitude of Ramifications, with the 
Preſſure of the Air and circumjacent Bodies; for 
was the Force of the Heart barely equal to theſe 
Reſiſtances, according to Dr. Keil, the Blood 
would then ſtand ſtill from the Equilibrium; but 


we find that it moves forwards in the Veſſels with a 
Velocity equal to the Exceſs of the Heart's Force | 


above thoſe Reſiſtances. 
5 For an equal Quantity of Blood is \propell'd 
through: the Lungs, by the weaker right Ventri- 
cle 
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cle of the Heart, in the ſame time that a like Quan- 
tity is propelPd throughout the whole Body by the 
ſtronger left Ventricle (per F. 184.); whence it fol- 
Jows, that the Blood meets with leſs Reſiſtance in 
the Lungs, partly from the Air's ſuſtaining the vaſ- 
cular Plexus ſpread on the Veſicles of this Viſcus, 
and prefling leſs on them than the cutaneous Veſ- 
ſels, and partly from the pulmonary Veſſels being 
fewer in Number and leſs nflectet than thoſe of the 
whole Body beſides. 


6. 2 16. From whit has been aid we mut 
therefore conclude the Power of the Heart to 
be very conſiderable, as well from computing 
the Force by which it overcomes or exceeds." 
the ſeveral Reſiſtances, as from conſidering 
52 the vaſt . of Juices to be moved 
y it 2 


1 It is by this Exceſs of Force that the Heat of 
animal Bodies is generated; when at the ſame 
time Water never acquires Heat tho' moved with 
the greateſt Velocity, even in the magnificent and 

| Water-works and Engines at Verſailes, erect- 

by Lewis XIV. But the Difference betwixt 
theſe Hydraulic Engines and thoſe of animal Bo- 
dies, productive of Heat, is, that in the laſt both 
the Tubes and Juices are elaſtic, the Particles of 
the Blood and Juices are very viſcid and adheſive 
to their Sides and to each other, the Veſſels infinite- 
ly ramified and inflected into converging Capilla- 
ries; by all which the Frictions and Vibrations 
both of the Veſſels and Juices are ſo far increaſed 
above the former, as to produce Heat, always pro- 
| Portionable to the Blood's Velocity and Diameter 
of the Arteries ** which it paſſes; for i hs a 
arge 


T!!! . OE 
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large Artery where the Blood moves ſwifteſt there 


is little Friction, but in the ſmaller Arteries where 
it moves ſloweſt there is a greater Friction, hence 
the Equality of the Blood's Heat both in the larger 


and the ſmaller Veſſels. : 


So abundant that Dr. Keill computes nine 
Parts out of ten are Juices in the human Body; 
and by a more moderate Computation there are o 
Pounds of Juices circulating by the Force of the 
Heart in a Man weighing 200 Pounds. 


F. 217. Since therefore the whole Maſs of 
Blood is drove forwards with ſo great a Force 
(F. 216.) and again repel” i by ſo many and 
great Reſiſtances 5 215. ), in paſſing through 
a full, conical, pliablè 2 and very elaſtic Veſ- 
ſel; it therefore neceſſarily follows that the 
Dilatation of this Veſſel or Artery is Contem- 
porary with the Contraction of the Heart, and 
that this Dilatation, which is the natural and 
unactive State of the Heart 3, is the preterna- 
tural or violent 4 State of the Artery; and that 
this Dilatation of the Arteries is performed in 
every Part of a healthy Body at the /ame In- 


fant of Time, as we are aſſured from their 


being all full; but then this Diſtention of 
them is the moſt perceptible where the Arteries 
are found ſeated upon hard reſiſting Bodies, 
as the Bones, and where they lie moſt expoſed © 
or uncover'd. 5 


If the Blood met with no Reſiſtances in the 
Arteries, it wou'd paſs freely through them into 
the Veins without ever diſtending them; but by 
their Figure, Plenitude, and other Affections the 

= | L Blood 
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Blood is forced againſt their converging Sides, 
which conſiſting of circular and elaſtic Fibres are 
equally dilated from a ſmaller to a larger Diameter, 
and that even without any ſhortening of the Arte- 
ries, which are kept extended to their full Length 
by the reſiſting Bones. 

Were the Arteries to become add, Death 
would be the Conſequence, becauſe the Heart 
would not be able to overcome their Reſiſtance ; 
and this it is that occaſions Death from mere old 
Age as well in human as brute Animals; viz. the 
Arteries become too tough and rigid by their fre- 
quent Action, the Tendons become inflexible and 
indiſpoſed for Motion, and the Cartilages turn 
bony, &c. Vid. F. 468, and 475. 

3 For this hollow Muſcle is naturally flaccid and 
dilated, like all other Muſcles, when at reſt ; but 
its Contraction follows from other Cauſes not with- 
in itſelf, viz. the Force or Influx of the nervous 
Juice from the Cerebellum, and the Impulſe of 
the arterial Blood impell'd by the Aorta into its 
coronary Arteries, per 5. 187, and 190. 

+ As ariſing from the Impulſe of the Blood 
given by the Force of the Heart ; but when that 
Impulſe ceaſes, the Artery being left to itſelf con - 
tracts by the Elaſticity of its Fibres, and then 
ſtops a while in its greateſt Contractions, per F. 
132. 

Mathematically ſpeaking, they do not abſo- 
lutely all dilate at the very ſame and leaſt Inſtant 
of Time as the Motion is ſucceſſive, but the Dif- 
ference 1s not ſenſible in a healthy Perſon ; tho? in 
one that is dying, the Heart and larger Arteries beat 
when you can perceive no Motion in the ſmaller 
Arteries of the Li imbs. To expreſs the impercepti- 


ble Variation of Time, the 3, 600 Part of an 
Hour muſt be divided into an infinite Number 2 
Parts, 
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Parts, and again divided proportionable to the 


Diſtances of the Arteries from the Heart; but I 
will not inſiſt on ſpeculative Subtilties. 


_ 6 Becauſe thoſe reſiſting Bodies return the whole 
Diaſtole of the Artery upon the Finger of the Phy- 
ſician; thus it is in the Arteries of the Temples, 
Carpus, Angles of the lower Jaw, inner Corners 
of the Eyes, &c. but when the Artery is inveſted 
with much Far, its Ictus is loſt in that ſoft Sub- 
ſtance, and makes little or no Impreſſion on the 
Finger; whence the Pulſe of a lean Perſon will 
ſeem four times as ſtrong, as that of a fat one, tho' 


in themſelves they are both of equal Strength, and 


the Perſons equally in Health. 


$. 218, But while the Artery is in this Dia- 
ſtole or Dilatation (F. 217.), it exerts a ſtrong 
Reaction 1 by its elaſtic Power (F.213.) in a 
contrary Direction, and being aſſiſted at the 
ſame time by the reſiſting Power of the cir- 


cum- ambient Parts (F. 2 15. ), the Artery will 


conſequently contract, and forcibly propell 
the Blood, as well by its own (§. 2 13.) as the 
received Preſſure, without which the Blood 
would ſtagnate; and from this Power there- 
fore of the Artery its contained Blood runs for- 
wards in a Stream continued, but ſomewhat 
ſtarting, eſpecially at the Inſtant of the Heart's 
Contraction: This State of the Artery is call'd 
its Syſtole, being Contemporary with the Di- 
aſtole of the Heart, and makes the natural 2 
or unactive State of this Veſſel, whoſe Contra- 
ction is aſſiſted by the Meeting or Return of 


the Valves; in the Aorta, and the Emprineſs 


L 2 and 
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and Flaccidity (4 of the coronary Arteries. 
But during the Contraction of the Heart, the 
Arteries and Veins contain as much more 
Blood than during its Diaſtole, as will fill the 
two Ventricles, which Quantity they pro- 
trude into the Arteries at each Contraction, be- 
ſides the Blood expreſſed out of the coronary 
Veſſels of the Heart; but on the contrary, 
when the Heart is dilated and the Arteries con- 
tan be Veſſels contain fo much leſs Blood 


than before ; that Quantity being poured into 
the Ventricles ; whence you may compute the 
Difference of Capacity in the. Arteries when in 
their Syſtole and Diaſtole. 


This Reaction may be compared to and un- 
derſtood by that of a tenſe Chord, ſtruck or for- 
ced by ſome Weight; but if we conſider the great- 
er Ratio or Proportion that the right Auricle bears 
to the left, viz. as 5 to 3 according to Santorini; 
it will not ſeem improbable that the right Auricle 
is ſo much larger to ſerve as a Diverticulum to the 
venal Blood, when it is ſent faſter to the Heart 
than it can protrude it through the Lungs, as in 
ſudden Exerciſe, Fear, Cold, Sc. 

* A State which the Artery acquires of itſelf 
and of its own Nature, whereas the Diaſtole ariſes 
from a Cauſe not in the Artery but in the Blood, 
viz. the impelling Force of the Heart. 

When the Aorta contracts itſelf, it preſſes the 
Blood every way as well towards the Heart as the 
Extremities; but to prevent any of the Blood 
from entring the Heart again out of the Aorta, 
which would confound the Action of the Muſcle, 


the ſemilunar Valves meet ſo exactly as not to ad- 
— 5 360 ; mit 
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mit one Drop to paſs betwixt them; by which 
means the whole — of Blood propelPd by 
the left Ventricle into the Aorta, is drove forwards 
through its ſmaller Branches, except only about one 
Dram that enters the coronary Arteries of the 
Heart itſelf. 

+ The Forceof the Arteries propells the Blood 
even in the Veins: till it enters the right Auricle 
again; but then the Ventricle of the Heart itſelf 
is not fill'd with the venal Blood by arterial Force 
but by the Contraction of the Auricle. To this 
we may add that the Syſtole of the Arteries is alſo 
in ſome meaſure promoted by the Repletion of 
the ſmall Veſſels in their Tunics from the Coro- 
naries, during their Syſtole. 


$.219, Theſe two Motions of the Artery 
(F. 217 and 218.) make up what Phyficians 
call 9 Pu 3 n which they uſually conſider 
its Strength 2, Largeneſs 3, Fulneſs + or Ten- 
ſity, Quickneſs 5, and Equality , with their 
Oppoſites; tho' theſe are hardly ever obſerved 
in any two healthy Perſons alibe 7. 


This, ſtrictly ſpeaking, is only this Diaftole 
of the Artery, Boes the Finger can only perceive 


it in that State, being inſenſible when it contracts 


into a leſs Compaſs from under the Finger. 


The determinate and ſtrong Force with which 
it repells the Finger in each Diaſtole. 

The Difference betwixt the largeſt Diameter 
of the Artery in its Diaſtole, and the ſmalleſt Dia- 
meter in its Syſtole; whence, in a healthy Per- 


ſon, a large Pulſe denotes a large Quantity of 
Blood thrown by the Theart 1 into the Aorta. 


L 3 * 


— — —— — — 


— r 1 
- * - 


ä — 

fab»; « 7 r 

* — * Fo 
: — Eg 0 


— 


150 Aclion of the Arteries. & 220. 


+ A full Pulſe is ane that feels large in its Dia- 
ſtole, and does not contract much in its Syſtole 
but I make little or no Difference betwixt this and 
a large Pulſe. . | 

5 The Frequency of the Pulſe is meaſured by the 
Number of Dilatations which the Artery makes in 
a given time, either in Health or Sickneſs; but as 
this is comparative, therefore the chief Phyſicians 
to Princes ought to learn the Frequency of their 
Sovereign's healthy Pulſe, that they may judge of 
its Variation when diſeaſed. In general, healthy 
Pulſes vary according to the Age, Sex, Climate, 
Sc. from 60 to 100 in a Minute; but they are 
ſeldom below 70 or above go, and are moſtly a- 


bout 75 or 80. In Fevers, they often run to above 
120. 


Equality of Strength, Magnitude, Plenitude, 
and Number, either ſeparately or conjunctly; 
which Equality is an exceeding good Sign in all 
Indiſpoſitions, denoting the Return of Health, in 
which it is a conſtant Companion. 


As Bellini obſerves. (See alſo F. 217, Ne 6.) 
Nor are the Pulſes of one and the ſame healthy 
Perſon nearly alike at various times, and under 
different Circumſtances; for there is a wide Diffe- 
rence in their Number and Affections, according 
as the Perſon is either in a Paſſion, ſleeping, me- 
ditating, exerciſing, faſting, after Dinner, &c. 
for as the Reſiftance of the Arteries varies, - ſo 
does alſo their Irritation, and the Force of the 


Heart, whence ariſes the Difference of their Vibra- 
tions or Pulſes. 


F. 220. The Blood then, being drove out 
of the Heart in an oblique Direction againſt 
the Sides of the Aorta, ſtrikes and preſſes on 

| | them 
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them in a very acute * Angle, whereby almoſt 
the whole Quantity thrown into it by the 
Ventricle will be forced againſt its Curvature 2 
or Arch, where meeting with a Reſiſtance 
from the Figure and Elaſticity of the Veſſel 
with the Weight of the preceding Blood, it is 
thereby repell'd 3 in all Directions: Hence 
therefore the Particles of the Blood will every 
Moment receive a different Motion 4, Collift= 
on 5, and Rotation © ; as alſo a conſtant At- 
trition 7, Attenuation 8, and Compactneſi 9, 
with an Abraſion or Levigation 19 of their 
Angles, and an Uniformity or Simzlitude "1 
in each, Particle, From all which will ariſe 
that Fluidity 12, Heat is, and Colour '4 ob- 
ſervable in the whole Maſs, with that Diviſi- 
on of its Parts fitting them to paß through 15 
all the ſmall Veſſels; hence alſo the Preſſure 
of them into the lateral Orifices 16 and Bran- 
ches to which the Particles of the Blood are 
convey'd, and the Prevention of them from 
forming Obſtructions in the Capillaries 17, all 


which are ſtill farther promoted by the nume- 
rous Anaſtomoſes ſo frequently obſerved a- 


mong the ſmall Arteries, by which the Parts 
of the Blood meet every Moment with oppo- 


ſite Collifions, Diviſions, Commixtures, and 
Separations in their Courſe. Nor do we ſtand 


in need of any other Cauſe is beſides this Mo- 
tion, to account for all the forementioned Ef- 
fects or Appearances. 


* The Blood propell'd by the Heart into the A- 
orta dilates the Sides of it more than of the ſmaller 
2 L 4 Artery 
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Artery ; and as the Contraction of the Artery, is, 
ſtrictly ſpeaking; ſuceeſſive from the Heart (per $. 
217, Neg.) the Sides of the Aorta at the Heart 
therefore contract before the reſt, though inſenſibly. 
But from the converging or conical 35 of the 
Arteries, the Parts of the Blood do not enter them 
in Lines parallel to their Sides, but impinge on them 
in an oblique Direction or in an acute Angle. But 
when elaſtic Bodies, like the Blood-globules, ſtrike 
againſt elaſtic. Chords, like the component Fibres 
or Sides of the Arteries,. they will be repell'd by 
the common Law of Reflection, in an Angle equal 
and contrary to that of their Incidence; whence 
the whole globular Maſs impinging obliquely a- 
=_ the Sides of the Atteries, will be again re- 
cted with an equal Obhquity againſt their op- 
poſite Sides; and this Reflection will be continued 
or repeated from one Side to the other till the Ar- 
tery terminates. Thus the component Globules 
of the Blood will receive a perpetual Attrition 
both againſt the Sides of the Arteries and againſt 
each other; and by the infinite Ramification of 
the latter, no Globule will find a Paſſage into the 
Veins without having firſt touch'd in every Point 
againſt ſame Artery; but in the very laſt Extre- 
mities of the Arteries, which admit only ſingle 
Globules to paſs, by changing their ſpherical for 
an oval or oblong Figure, there will be almoſt a 
compleat Contact both betwixt the Veſſels and 
Globules, ſo that no Particle of the N00 will 
paſs without a previous Attrition. RF: 
The Aorta is incurvated ſoon after its Egreſs 
from the Heart, and forms a. conſiderable Arch, 
againſt which the Blood is impelPd from the 


| Heart, and thereby changes its Direction, which 


was firſt given it; towards the Axis of the Artery 3 
but even in the ſmaller Arteries we meet with many 
ſuch 


| Afi. . ᷣĩͤ On 5 
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ſuch Incurvations, by whoſe Re- aclion the Blood 
will be repel ed in various Directions, and the 
Globules ſtriking againſt each other will acquire a 
rotatory Motion, and an Aurition of their Sides, 
Sc. in 

The Contraction of the Aorta * the 
Blood every way, as well towards the Heart, from 
whence it came, as towards the Extremities; but 
the three ſemilunar Valves of the Aorta cloſe ſb 
as to prevent any of it from re- entring the left 
Ventricle, and only two or three Drams enter into 
the coronary Arteries, which open within the Reach 
of thoſe Valves, all the Remainder of the Blood 
expell'd by the Heart being at the ſame time deter- 


mined and urged by the Syſtole ef the Aorta to- 


wards the Extremities of the ſmaller Arteries. 
Now if the Blood flow'd thas through an empty 
Tube, without Reſiſtances, it would every; where 
run over equal Spaces, in equal Times, and con- 
tinue in the Direction which it firſt acquired 3 but 
the Caſe being otherwiſe in the! Atreries, the Blood 
does not move through them uniformly; but 


with a Direction and Velocity that varies: For the 


Particles of the Blood, and the Sides of the Arteries 
being elaſtic, are ſubject to that Law of Motion in 
elaſtic Bodies, by which, after Colliſion, they re- 
cede from each other in oppoſite Directions, and 
with the ſame Force that they met together. Theſe 
Colliſions will be therefore frequent betwixt the 
Blood and the Arteries, and more frequent in the 
ſmaller than in the larger Arteries; becauſe ſmall 
Cones have proportionably à greater Surface! than 


large ones: Alſo by this Collifion and differant - 


Preſſure of the Sides of the compound Globules 
againſt the Arteries and againſt each other, they 


wall be Dy: render'd more ſolid, and ac- 


quire 
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quire a vortical Motion; which laſt will both 
give them a Sphericity and a Poliſh. 

1 The Globules of the Blood moving naturally 
in the Direction of the Axis of their Artery, will 
be turned out of that Courſe by ſtriking againſt its 
Sides and various Incurvations; ſo that the impin- 
ging Blood will be ſorced by the Sides of the Ar- 
teries towards their Axis, againſt the ſucceeding 
Blood, which will again drive the preceding upon 
the arterial Sides as before, and in various Directi- 
ons; by which means no two Globules will con- 
tinue one Moment together, or in Contact, and 
being every way compreſſed, they cannot divide 
themſelves into leſſer Globules. 

By which the Niſus or Tendence of all Bodies 
to move on in a right Line with the fame 9 
is in the Blood-globules continually changed 
well by their various Angles of Incidence — Re. | 
flection, as by their different Okillerions and ws 
3 among each other.. 

Every ſpherical Body that even moves upon a 
fiooth Plain, will revolve about its own Axis, 
and deſcribe a Cycloide ; whence the Contacts and 
Attrition of the ſeveral Particles in the Blood will 
be continually changing, and leave no Pony or 
Angles i in them unlevigated. 0 
The Blood - globules are /comipreſible , and 
have an expanding Force, by which they act on 
each other, and on the Sides of the Arteries, eſpe- 
cially in the very minute and elaſtic Capillaries 
through which they are forced with ſo great a Ve- 
locity and hence it is the Heat of the Blood Wen 
( Vid. S. 229.) 

Buy the Diviſion of the luer Globules: into 
leß as they ſtrike int the s of the anf. 
ine Arteries. 


Their Denſity or Compattnel will ariſe from 
the 
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the Union of ſeveral ſmall Globules into a larger 
one, which will retain the Weight of all the ſix uni- 
ted Spherules under a leſs Surface; and it is a Di- 
minution of the Surface without removing any of 
the Weight that increaſes the Denſity or ſpecific 
Gravity of Bodies. To this add the Abraſion of 
angular Parts, and the cloſer Approximation of the 
reſt by a conſtant and equilateral Preſſure ; by all 
which means the Particles of the Chyle and Milk, 
in themſelves lighter than Water, are converted 
into Blood, which is a twelfth Part heavier than 
Water, even tho? it be extravaſated, for I ſuppoſe 
it was more compact in the Veſſels as it is there com- 
preſſed, but expands in the Air, as we may con- 
clude from the Diſſillition of the Globules, or the 
Cruor's turning into Serum by ſtanding. 

A Sphere moving among other Bodies meets 
with an equal Reſiſtance in all the Points of its Sur- 
face, in which if there are any Angles or Inequa- 
lities more remote than other Parts from the 
Centre, the Reſiſtance or Attrition will be the 
ſtrongeſt upon them, ſo as to abrade and grind 
them off; whence the Sphere will be compleated 
and move freely in every Point. By theſe means 
every nutritious Particle of our Chyle, aſſumes a 
globular Form, except the excrementitious, earthy 
and ſaline Parts, eſpecially thoſe of common Salt, 

which Lewenhoec has obſerved floating in the Se- 
rum of the Blood; for fo retentive are the Particles 
of that Salt of their natural Cuboide Figure, that 
after they have paſſed the Circulation, and been 
putrified in the Urine for three whole Years, they 
receive not the leaſt Change. Yid. my Chemiſtry, 
Book II. Proceſs 101. 

This homogeneous or uniform Texture of the 
ſeveral Parts of the Blood, being that of Spherules, 
varying only in Size, ariſes from their Attrition a- 


mong 
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mong each other, whereby the angular Parts are 
abraded ; for while the alimental Particles in the 
Blood continue rough and unequal they are rather 
_ offenſive than nutritious, and are not properly 
Parts of the Blood. Hence you may reſolve the 
great Queſtion how all ſorts of People feeding on 
different Aliments make the ſame Blood from each; 
for this Change ſeems to ariſe chiefly from the 
Lungs (F. 200, Ne 11,) and Arteries, compact- 
ing and levigating the ſmaller Spherules of our ali- 
mental Juices (5. 127.) into the larger Globules 
of Blood and Lymph, agreeing in Weight, Soli- 
dity, and Colour; including alſo the Action of 
our Do and chylificative Juices (F. 126, 
N? 6 

There is ſome: Difficulty in accounting for the 
Blood's Fluidity in the Veſſels, when it even con- 
geals in them, and becomes a ſolid Maſs barely 
tor want of Motion; but neither its Heat nor 
greſſive Motion in the Veins are ſufficient for this 
(conſidering the Viſcidity and coheſive Nature 
of its Parts) without the Interpoſition of a cer- 
tain Portion of the uniyerſal Menſtruum Water, 
and an inteſtine or rotatory Motion in each Parti- 
cle preventing their Combination with each other, 
to which add the Efficacy of the Lungs ($. 200.) 
The Ancients indeed imputed this Fluidity of the 
Blood to a Ferment, when they needed nothing 
more to account for it than the conical Figure and 
Action of the Arteries, with a ſufficient degree of 
Motion in the Blood communicated from the 
Heart; for otherwiſe, the Blood not only congeals 
after Extravaſation, but even in the Veſſels poly- 
pous Concretions are ſometimes formed in a Syn- 
cope in leſs than one Minute's time. 
The Heat of the Blood ariſes in an eminent 


degree from the claſtic Vibrations or TL" 
0 
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of the Arteries, ſince a Man whoſe Blood is almoſt 
frozen will recover his Heat barely by Exerciſe or 
muſcular Motion. The Heat of the Blood then 
in the human Body is proportionable to its Veloci- 
ty and Number of the red or largeſt Series of Glo- 
bules it contains; the Intenſity and Variation of 
which Heat may be moſt commodiouſly eſtimated 
by the mercurial Thermometer of Farenbeit of 
Amſterdam. If the Bulb of this Inſtrument be in- 
ſerted into à Patient's Mouth, after you have 
marked the degree of the Atmoſphere, and the Pa- 
tient ſhuts his Mouth, breathing only through his 
Noſe, the Aſcent of it will then indicate how much 
he is hotter than the Air; which freezes at 32 gr. 
is cold at 40, temperate at 30, warm at 65, and 
ſultry (at which Butter oils) at above 80, tho? *tis 
tolerable for ſome Hours in a Bagnio at above 90, 
equal to the uſual Heat of the Sun at Noon in the 
Dog-days, and from 96 to 100 is the healthy Heat 
of human Bodies, which in Fevers aſcends to 110, 
and even Water ſcalds a ſoft Hand when heated to 
112 or 114; the White of Eggs, Serum and 
Lymph harden at about 155; Alcohol boils at 
175, and Brandy (which is half Water) at 190, 
Spring- water at 2 12.— Hence as there is ſo little 
Difference betwixt ſcalding Water and the Heat of 
the Blood in ardent Fevers, no wonder that th 

ſo ſoon evaporate the aqueous Parts, and inſpiſſate 
the reſt of the Blood, and then induce a putrid 
Thinneſs; or that they are often not tolerable a- 
bove three Days, and by that time the ſoft Brain 
is in a manner parboiled or ſcalded; and the Tex- 
ture of the Blood is often ſo diſſolved that a Dro 

ſy attends the Patient after his Recovery from t 

Fever, cauſed by a Diſſolution of the larger red 
Globules into leſſer ſerous ones. If the Motion 
and Heat of the Blood decreaſe, it becomes ſerous 
| or 
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or watery, and a Cachexy follows. But ſome 
will ſay, that the Heat of the Blood is not always 
as the Quickneſs of the Pulſe ; this I allow, for the 
Pulſe may be very quick and the Blood at the 
ſame time move flow, as in a Perſon that is dy- 
ing. | 
7 We are aſſured that no other Cauſes are re- 
quired to make the Blood red than the Action of 
the Lungs and of the Arteries, by which the larg- 
eſt Globules not only aſſume that Colour but are 
alſo formed equally large, denſe, ſmooth, and ſphe- 
rical ; for when the Force of the Arteries is dimi- 
niſhed, the Blood ſoon loſes of its red Colour, If 
a Man in perfect Health is any way weakened, 
and his Circulation, or the Heat and Attrition of 
his Blood thereby diminſſhed, he will in a little 
time look pale, and his Blood will become ſerous 
or diſcoloured. Girls, at the firſt Appearance of 
their Menſes, often loſe their Colour, look pale, 
and have a Weakneſs in their Limbs and Coldneſs 
all over their Body ; their whole Skin alſo turns of 
a pale, greeniſh, or yellowiſh Hue: And their 
Blood, upon Examination, has very little Redneſs 
in it, but appears watery, and like the Waſhings 
of Fleſh, which is alſo the State of the Blood after 
Intermittents, and many chronical Diſorders. But 
ſuch a Girl, by various Exerciſes with Chalybeats 
and Corroborants, which increaſe the Velocity, 
Attrition, and Heat of the Blood, will recover 
her former Health and Beauty. We therefore 
need not call in any Efferveſcence of an acid Chyle 
with the Blood to account for its Redneſs, nor any 
Mixture made in Vacuo, nor the Action of any 
alcaline Salt, as that of the Sal Tartari boil'd with 
Milk. 

To render the Parts of the Blood pervious to 
all the Veſſels, it required to be ſtock*d with we 
es 
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bules of various Sizes, correſponding to the Orifi-: 
ces of the ſeveral: Series of Veſſels ; but this is ef- 
fected by the Diviſion of the larger Globules into 
thoſe of leſſer Orders by the Action of the Lungs 
(F. 200.) or pulmonary Arteries; and that the. 
larger Globules will thus diffolye into leſs, is proved 
to the Eye by the Microſcope, when the Cruor 
has enter'd a Veſſel roo ſmall for its Paſſage. 
% When ſmal Branches go off from a conver- 
ging Veſſel or Artery, towards its Apex, having 
Orifices too ſmall to admit the red Part of the 
Blood, I ſay that in theſe lateral Orifices will en- 
ter all thoſe fluid Particles which are either of an 
equal or leſs Dimenſions; while the more groſs 
Particles, by whoſe Weight and Preſſure the more 
ſubtile were forced into the lateral Orifices, go on 
ſtill towards the Apex of the Cone or Veſſel: 
Hence, the ſmaller and fewer the lateral Branches 
or Orifices, the more of the Juices will continue 
moving forward in the arterial Trunk. | 
* The Blood would be in imminent Danger of 
ſtagnating and concreting in the Extremities of the 
ſmall Arteries, (where its Motion is ſloweſt, its 
Reſiſtance greateſt, (F. 215.) its Heat the leaſt, 
aud its diluent or thinner Juices in the ſmalleſt 
Quantity) if it were not highly attenuated by the 
arterial Plexus's ſpread through the Lungs (F. 198.) 
and Muſcles ; in which, by their frequent Anaſto- 
moſes with each other, like the Marſhes of a Net 
or a Spider's Web, ever, individual Particle of the 
Blood is propell'd in various and contrary Directi- 
ons. If any Obſtructions are formed, by theſe In- 
oſculations, the obſtructed Capillaries are alſo pre- 
vented from being either totally block'd up or 
burſt, by the Impulſe of the ſucceeding Blood, 
which will take its Courſe freely through the next 
communicating Branch, till the obſtructing Mat- 
| ter 
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ter be either attenuated and diſſolved, or elſe pro- 
truded through or removed by the frequent Shocks 
of the Artery. When one has got a Cold, with 
4 Defluxion on the Fauces and Parts adjacent, there 
are then an infinite Number of ſmall Arteries ob- 
ſtructed which deny a free Paſſage to the Blood; 
but all this is quickly diſperſed and removed by a 
Day's faſting, and plentiful drinking of warm di- 
luent Liquors; for thus the obſtructive Matter will 
be attenuated or removed, and Arteriolæ become 
pervious as before. And Lewenhoec has often ſeen 
the Particles obſtructing a capillary Artery diſſol ve 
either by an Increaſe of Warmth, the repeated 
Shock of the Arteriola, or by its returning towards 
the wider Part of the Artery. 5 

3 That is the Cauſe of any thing by removing 
which the Effect ceaſes; but we are aſſured, by 
Experience, that the Fluidity, Heat, and red Co- 
lour of the Blood are always more intenſe when the 
Arteries and Lungs are ſtrong, and act on the 
Blood with ſufficient Force; and that they are more 
faint or remiſs when the Strength of the Arteries 
and the Blood's Attrition by them is diminiſhed. 
*Tis both needleſs and uſeleſs to enter into a Detail 
of the various Cauſes aſſigned by different Authors 
for thoſe Appearances of the Blood, ſince they all 
appear to be fictitious except that here given. 
Thus a Man lately drowned is deprived of the Heat, 
Fluidity, and other Affections of the circulating 
Blood, notwithſtanding all the ſuppoſed Ferments, 
Salts, Sulphurs, Oils, Sc. are ſtill within the 
Maſs, and nothing is wanting but the Motion for- 
merly given it by the Heart and Arteries, which 


muſt be the Cauſe enquired after. 


F. 22 1. For if the Blood retains all its Parts 
and Affections, except the Motion given to it 


by 
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by the Heart and Arteries, it quickly congeals 1, 
and becomes more a ſolid than a fluid Maſs ; 
but whilſt actuated by the Cauſes (at f. 220.) 
it continues to be a Liquor adapted to all the 
Offices of Life. Not 901 30 


The Blood, conſiſting of Globules of various 
Sizes, which only retain their Sphericity while 
moving faſt enough in the Veſſels, is no ſooner 
extravaſated, but by preſſing on each other, and 
by the Force of Attraction they will become little 
flat Cakes, whereby their Surface being increaſed, 
and conſequently their Coheſion, they will form a 
continuous or ſolid Maſs; but this Attraction and 
Coheſion will be greateſt in the ſmalleſt of the com- 
preſſed Globules, as they will have proportionally 
the largeſt Surface and Contact; theſe will there- 
fore cohere to each other ſo ſtrongly, by the Help 
of an intermediate Gluten, as to form elaſtic Chains 
or Threads. From hence you may underſtand 
the Formation of polypous Concretions, whether 
made in the Veſſels, or of extravaſated Blood by 
Art. The Blood is therefore a Liquor compoſed 
of Parts naturally apt to cohere and become ſolid, if 
not prevented by a due Degree of Motion; which 
is a very neceſſary Affection of it ſo far as it is a 
nutritious Fluid. 5 | 


F. 222, But as the Arteries gradually in- 
creaſe both in Number and Capacity i, being 
in ſome Places narrower and in others broad- 
er, they will, in every Part, continually de- 
poſite 2 or loſe ſome of their Contents, which 
never return again; but as the Reſiſtances are 
alſo greater, or even * in the W 
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Arteries, and much of the Blood's Impulſe is 
there impreſs d and loſt upon the ambient 
Parts 3, therefore the Motion of the circula- 


ting Juices will be, ceteris paribus, fiwifteſt 4 


near the Heart, and ſloweſt in the moſt di- 
ſtant Parts or Extremities, 


We before obſerved (F: 215.) that the Ag- 
gregate or Sum of the Diameters of the ſmall Ar- 
teries greatly exceeds that of the Aorta; which we 
have the leſs Reaſon to doubt of, as we find the 
Lights or Sections of the firſt Diviſion of the A- 
orta (into the Subclavians, Carotids, and deſcend- 
ing Trunks) to exceed the Section of the Aorta it- 
ſelf at the Heart, nearly as 34o 4, or 5 to 6; 


which Difference will be ſtill immenſely greater as 


the Arteries are farther ramified ; ſo that the Blood 
moves on continually in the Arteries from a ſmall 
Capacity to a larger, and will therefore loſe pro- 
portionably of its Velocity, as it goes farther from 
the Heart, till it is almoſt quite loſt at their Extre- 
mities opening into the Veins: But Ruyſch and 
Lewenhoec demonſtrate that the whole Skin under 
the Cuticle is ſo: full of exhaling Veſſels that one 
cannot enter the ſmalleſt Needle without wounding 
ſome of the Arteriolz ; ſo that almoſt the whole 
Surface of the Body may be taken as the Area or 
Section of the exhaling and cutanious Arteriolæ 
only in Compariſon with a Section of the Aorta; 


but how prodigiouſly will that be augmented by 
adding the Sections of all the Arteriolæ of the 


Muſcles, Viſcera, Bones, Oc. 


2 Such as all the ſecerned Juices, Lymph, 
nervous Juice, the Matter of Urine and Perſpira- 
tion, (which laſt amounts to five Pounds a Day in 


Se. 


Je. 
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Sc. all which are more fluid than the Blood itſelf 
from whence they are ſeparated, and are either diſ- 
charged out of the Body, or at leaſt do not return 
into the Arteries again: Whence it follows, that 
the Blood having parted with all thoſe more fluid 
Juices in its Paſſage to the Extremities of the Ar- 
teries, it will be there leſs fluxile, and will move 


ſlower. 


A Body moving in a perfect Vacuum, would 
go on with the ſame Velocity for ever, and in a 
right Line; becauſe it would not then meet with 
any other Bodies to change its Direction, nor re- 
ſiſt its Motion: But if this Body ſtrikes upon 
others in its Courſe, it will communicate Part of 
its Motion to each of them till it has loſt all its 
own; whence a Stone that has been ſlung into the 


Air goes on in a right Line till it has given ſo 


much of its Motion to the reſiſting. Medium that 
the Force of Gravity becomes more than equal to 
its remaining Impulſe, whereupon it falls to the 
Earth. In the ſame manner the Blood communi- 
cates its Impulſe to the Arteries, and theſe again 
loſe Part of their Motion in removing the -ambient 
and reſiſting Parts, ſuch as the Fat, Muſcles, 
Skin, Atmoſphere, Sc. (F$.215;. Ne 5, 7.) which 
being ſoft Bodies do not return the Force like rigid 
and dali ones; for if two Balls of ſoft Clay be 
ſuſpended by Strings, and impell'd againſt each 
other in contrary Directions, all their Motion is 
deſtroy*d, and ceaſes at the Points of Contact; 
but if they are firſt hardened and baked, ſo as to 
become rigid and elaſtic, they will chen recede 
from each other after Contact with a Force equal 
to that with which they met. In this manner a 
great Part of the Blood's Motion is loſt upon the 
circumjacent Parts, and eſpecially upon the Fat 
in People of a corpulent Habit; in which laſt Part 
M 2 there- 


8 
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therefore the Blood ſooner ſtagnates and obſtructs 
the ſmall Arteries than in others. 

+ The Difference of the Blood's Velocity in the 
Aorta and Capillary Arteries, is computed by Dr. 
Keill to be at 44,507, to 1. But this Velocity and 
Motion is both the ſwifteſt and the leaſt impaired 
in the Arteries of the Heart itſelf; for in theſe the 
whole Quantity received, in each Diaſtole of the 
Heart, is forcibly propell'd and diſcharged by the 
next Syſtole of this Muſcle; ſo that it circulates 

through the coronary Arteries in the 3600 Part 
of an Hour (per §. 184.). Next to the Veſſels 

of the Heart, the Blood moves ſwifteſt through 
thoſe of the Lungs, in which it is accelerated by 
their Action or Reſpiration, (per F. 300 and 308.) 
and next to theſe it moves quickeſt thro? the Inter- 
coſtals and Phrenics, in which its Courſe or Cir- 
culation ſeems to be compleated at every Reſpira- 
tion, Nor does the Blood: move withthe ſame Ve- 
locity through the other Parts, but in ſome ſlower 
than in others; ſloweſt in the Arteriolæ of Adeps 
and Medulla, in which the Motion is ſcarce ſenſi- 
ble: But the Blood does not always move in Pro- 
portion to its Diſtance from the Heart, for diffe- 
rent Circumſtances may make it move an hundred 
times quicker in ſome than in others; and ſtrictly 
ſpeaking, its Velocity varies in every Veſſel, in 
Proportion to its Section and Angle at the Trunk, 
its Complications, and other particular A ffections 
unobſerved. Thus the carotid Arteries before they 
reach the Cranium have their Coats denſe and 
compact; but upon entring the Cranium, they 
depoſit -their thick muſcular Tunic, and become 
thin as Veins, and larger than before ; by which 

Mechaniſm the Blood flows into them in a greater 

Quantity, as they have leſs Reſiſtance, and moves 

ſlower through them as they have a leſs W 

orce. 
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Force. Much the ſame Mechaniſm is alſo obſer- 
vable in the arterial Branch that conveys Blood to 
the whole ſpinal Medulla down to the Coccyx, 
which ariſing from the Conjunction of the two 
vertebral Arteries at the Medulla oblongata, the 
Blood takes a Retrograde and flow Courſe thro? 


it. Vid. F. 231 and 232. 
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Of the Nature, Compoſition, and Qua 
lities of the Blood. | 


F. 223. UT in the ſeveral conſtituent 

R Parts of the Blood itſelf, is alſo 
concealed a great deal of the Cauſe both of 
its different * Courſe and Velocity in the 
Veſſels ; for that it is compounded of various 
and diſtin& Particles, we are aſſured from 


the Matter of its Compoſition ; from its ſpon- 


taneous Separation, when at reſt and out of 
the Veſſels, into a vapoury 2, ſerous, and fi- 
brous Subſtance; and laſtly, from the Princi- 
ples it affords by a chemical Analyſis 3. 


: The Blood is a warm, red, and ſeemingly 
uniform Liquor, circulating through the Heart 
and Veſſels of living Animals. If its Parts were 
perfectly hard and ſimilar, meeting with no Re- 
ſiſtances they would go on in ſtrait Lines. And 
Mechanics teach us, without any Falacy, that, by 
the Experiments of Hugens, if an hundred Ivory 
Balls are placed upon a * Table, by giving 
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an Impulſe to the firſt, the reſt will ſtand ſtill, 

and impart all their Motion to the laſt, which 
will depart with the ſame Force and Velocity that 
the firſt was impell d with againſt the reſt, and would 
continue moving in the ſame Direction, and with 
the ſame Force, if it were not for the Reſiſtance of 
ambient Bodies. If a Bullet and a Feather are 
dropt at the fame Inſtant from a certain Height 
in the open Air, the Bullet will be down firſt, and 
leave the Feather floating behind; bur if a F eather 
and a Guinea are dropt at the ſame Inſtant from an 
equal Height 1 in an exhauſted Receiver, they then 
both arrive at the Bottom in the ſame Inſtant of 
Time, all Reſiſtance being there removed. It 
therefore follows, that a moving Body loſes of its 
Force by the Impulſe which its Surface gives to the 
ambient and reſiſting Corpuſcles, and that there- 
fore the Body will be reſiſted in Proportion to the 
Largeneſs of its Surface; but when ſeveral diffe- 
rent Bodies are projected forwards with the ſame 


Velocity, their Impulſe on others will be alſo, in 


Proportion to their Denſity or Quantity of Mat- 
ter under a, given Surface. Hence we learn, that 


in the Particles of the Blood moving all by the 


ſame Force of the Heart, thoſe will paſs on the 


ſwifteſt and the neareſt to a right Line which have 
the leaſt Surface and the greateſt Weight; or to 


peak mathematically, the Velocity of each Gla- 
bule will be in a Ratio directly as the Denſity, and 


inverſly as the Surface. So that if the Globule A 
be double the Weight of B, it will go over double 


the Space by the ſame Impulſe i in the firſt Inſtant, 
and in the ſecond Inſtant it will have out-gone 


B twice as far as it did in the firſt Inſtant of time; 


whence their Diſtance from each other will 2 
tually increaſe, as the times — Another Difference 


in the Motion, ariſing from their greater — 
an 
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and- Sphericity, is that they will move longer, and: 
be more retentive of their firſt Direction in a right 


Line. If ſeveral lefler Globules unite into one 
larger, without loſing any of their Matter, they 
will become more denſe, or acquirea leſs Surface; 
but if one large Globule diſſolves into ſeveral leſs 
they will acquire a greater Surface, if no Change 
ba made in the Texture of their Pores and Parti- 
cles. 


at $. 167, But the fibrous Parts are no more than 


Chains of Globules tie and adhering to each 


other (per H. 221.).. 
3 Let ſome Blood of a healthy Perſon run into 
a clean Glaſs Body, to which adapt a Head, and 


place them in Balneo with a Heat not exceeding 
il 


that of à healthy Body, viz. 100 gr. you wi 


then have Vapours aſcend and condenſe into an in- 
ſipid Water, having little or no Smell, and in no- 


thing differing from common Water, only in ha- 
ving ſome of the fœtid Odour obſer ved in the kil- 


ling or opening of all Animals; nor can we dif- 


cover any acid or alcaline Salt therein by any Ex- 


periment. In the next place let the Cake of Cru- 


or, and the remaining Serum in the Body, be ur- 
ged with a ſtronger Heat of 214 gr. equal to that 
of boiling Water, and thus you may from a Pound 
of Blood draw off near ten Ounces of Water, till 
the remaining Maſs is almoſt dry, which will not 
then putrify by ſtanding. From this Experiment 
we learn, that there is not naturally any volatile 
Salt in the Blood, fince none aſcends from it by ſo 


ſtrong a Heat as that of boiling Water. But if 


you now urge the remaining Maſs with a greater 


Heat of 300 gr. you will firſt obtain a volatile 


Salt, with a yellow Oil, then a fætid or empy- 
M 4 reu- 


Being that ill ſmelling vapour ich exhales 
from Blood juſt extra vaſated, of which we ſpoke 
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matic Oil, and laſtly a very heavy and thick Oil, 
leaving a black Maſs, like a Coal, remaining in 
the Bottom of the Veſſel. But you muſt know that 
theſe are not the natural but factitious Principles of 
the Blood, produced or made by the Intenſity of 
Fire. It is therefore an Error to ſuppoſe that the 
ſaline Parts of the Blood are naturally acrid and vo- 
latile, ſince the Water firſt diſtill'd from it will 
keep many Years without yielding any urinous or 
acrid Smell and Taſte, _ | 


$. 224. There are therefore in the Blood 
(1.) ſome Parts already in Motion, and which 
have a great Diſpoſition to move by the leaſt 
linpulſe, from their Solidity i, Smoothneſs 
and Spbericity 2; there are alſo (2.) others 
Auggiſb 3, or unapt to move by a {mall Im- 
pulſe, as being porous 4, angular 5, rough or 
wiſeid : Hence we know, by the Laws of 
Mechanics, Hydroſtatics and Hydraulics , 
that theſe Particles of the Blood, though 
propell'd by the ſame common Force of the 
Heart, will not all move on with the ſame 
Velocity, Direction, and Continuance : For 
the Courſe of the firſt will be ſwifter, longer, 
and more nearly in a right Line 7 from the 
Heart ; while the latter move through the 
Veſſels more ſlowly, obliquely, and back- 
wards or towards the Sides, FRA: 
1 Having the greateſt Coheſion of Parts, with 
the feweſt Pores or the ſmalleſt Surface ; by which 


they will be more retentive of their Motion, and 
meet with leſs Reſiſtance, i. e. they will be more 


fluid; Whereas the more light and porous — 
WII 
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will be leſs ſuſceptible and retentive of Motion; 
i. e. they will be more viſcid or lets Fluid, not- 
withſtanding their Particles being ſmaller than the 

former. 1 G43 = | 8 23755] 
Great are the Advantages of this Figure for 
Fluidity and Motion in Bodies; for it contains the 


moſt Matter under the leaſt Surface, has every 


where an equal Reſiſtance, and comes into con 
with other Bodies only in ſingle Points: No won- 
der therefore that Spheres ſhould aſſume the moſt 
Motion from the ſame or a common Impulſe, or 
retain their Motion longer, and their Direction 
more ſtrongly than Bodies of other Shapes. 

Such as are leſs eaſily put into Motion, and 
the ſooner loſe it; from their Roughneſs, Light- 
neſs, and their Attraction or Tendence towards 
other Particles, Sc. 0 10 % ＋⁰ alan; 

+ If two Atoms are conjoined into a Body, 
with an intermediate Space betwixt them, that 
Space will be a Pore, and the two Atoms will 
ſeparate with the utmoſt Eaſe by a Force acting 
upon them in that Point; and from this Pore it 
will have a leſs Power on other Bodies, ſince Space 
has no Action: But if that Body be again diſſolved 
into two Atoms, each of them will become more 
ſolid and retentive of Motion, as having no Pore 
or empty Space; for Matter only is ſuſceptible and 
retentive of Motion, and therefore in Bodies of 
the ſame Bulk, thoſe are leaſt porous which have 
the greateſt Weight, e. g. Oil and Fat weigh leſs 
than Water, and therefore they are more porous. 

5 If a little Drop of the Blood's Serum be taken 
up in a capillary glaſs Tube, in a warm Place, 
and then view'd againſt the Light with a Micro- 
ſcope, it exhibits, beſides Globules, a great many 
angular or ſharp- pointed Particles, and Spiculæ of 
2 ſaline Nature, which ſeem to be rather Stimuli 


to 


4/ 
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to the Veſſels chan neceſſary or conſtituent Parts 
of the Blood. 

* Such as ſtrongly attract and cohere to chat 
ſelves and to other Corpuſcles, and which there- 
fore cannot be of a round Figure, becauſe they 
touch and cohere by large Surfaces and not in ſin- 
gle Points, and Cohelion we know i is as the Surface 
in Contact. 

Every Body in Motion endeavourn to go on 
in a right Line, if its Direction is not alter'd by 
ſome other Force or Reſiſtance; and this iſus in 
diregtum will be greater as the moving Body is den- 
ſer : So that in an Aſſembly of Particles of va- 
rious ſpecific Gravities moving by' one common 
Impulſe, the heavieſt will keep on their Courſe 
the neareſt to a right Line, while the leſs heavy 
recede laterally or obliquely from their firſt Di- 
rection. Thus for exampk, if you diſcharge a 
Spherule of Gold, another of Cork, and another 
of a Piece of Bladder fill'd with Air, and placed 
10 that Order in a wind-gun; the Spherule of 
Gold will then go forwards in a right Line, and 
drive away the other two laterally in Lines of Ob- 
liquity proportionable to the Gravity of each. 
And the fame it is with the component Glo- 
bules and Particles of the Blood projected by the 
Force of the Heart along the Arteries, in which 
the more denſe and ſpherical Partieles will tend 
moſt in a right Line, or towards the Axis of the 
Veſſel; while the more viſcid, rough, and 
rous Particles will be forced towards the Sides and 
drove into the lateral Orifices. In the fame man- 
ner we obſerve in Rivulets and-Currents of Water 
that the lighter Soil is forced to the Sides and ſticks 
to the Shore, while the more heavy is drove with a 
greater Velocity along the middle of the Current. 


Hence we learn, that in the Courſe of the Blood 
_ thro? 
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thro? the Arteries, it does not continue equably 


mix'd as it was in the Heart; but that various 


Sorts of its more light and diſſimilar Particles are 
thrown towards the Sides, and into the the ſmall 
lateral Orifices of thoſe Veſſels according to the 
Blood's different Velocity in each; while the more 
compact and ſimilar Particles, the red Globules, 
continue on their Courſe to the Veins along the 
Axis of the Artery; and this it is that makes the 
firſt Preparation of the Blood in order to the vari- 
ous Secretions. To confirm What has been ſaid, 
if you drive a Mixture of ſmall Shot and round 
Bits of Wood along a ramified Tube, the wooden 
Spherules will run into the lateral Branches while 
the leaden Shot continue on in the Trunk. 


225. If it 5 aſked why! the venal Blood 
in a dead Body is found to retain its Fluidity a 
long while * without congealing; when at the 
ſame time that in the Heart and Arteries is 
quickly concreted; we anſwer that it is pro- 
bably owing to the more fluid Parts being 
continually preſs'd and diſcharged into the 
Veins, while the Arteries. in the mean while 
continually loſe all their more fluid een 
receive no freſh Supplies. 


In opening dead Subjects the Blood is uſually 
obſerved uniformly mix'd and fluid in the Veins, 
even on the third Day; but in the Arteries we find 
little or no Blood but what is concreted and like a 
Polypus. The Reaſon of which is, that the Cold 
contracts all the Fibres and ſmall Veſſels, and the 
Arteries being much ſtronger than the leſs reſiſting 
Veins, do «continually protrude the moſt fluid 
Parts of their contained Juices into the laſt men- 
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tion'd Veſſels, while the thicker Parts of the Blood 
remaining in them concretes; thus the moſt fluid 
Parts of the Blood will reſide in the Veins and 
the groſſer in the Arteries, ſo there continues to 
be a ſort of Motion and Separation in the Blood 
even a long time after Deatn. 


F. 226. But though the Blood in a living 
Body ſeems to be equally red in every Part 
of it, yet if it be view'd through a Micro 
cope i it conſiſts of red Globules ſwimming in 
a thinner and almoſt pellucid Serum, ſo that 
every red Globule is made up of ſix ſmaller, 
which when ſeparated from each other are 
pellucid and yellowiſh, putting on the Nature 


of Serum, which appears of various Colours. 


From whence ariſes the Subſtance 2, Figure 3, 
Size, and different Colour of theſe Particles, 
is apparent from what we have before deliver- 
ed; but it is not ſo eaſy to know how far this 
Diviſion 4, of the larger into leſſer Globules, 
is extended; we are however acquainted with 
the Uſes or Effects of the larger s red Glo- 
bules, and of the ſerous ones, and alſo know 
why the former are ſo neceſſary © in the Blood 
of a ſtrong healthy Perſon. In effect, thoſe 
Particles which we call cruor or red Blood are 
the largeſt or groſſeſt of all the Humours that 
have their Birth and Inhabitance either in the 
Arteries, Veins, or any of the Viſcera of a 
Perſon in Health; the next that follow in 
Size, . are thoſe of the yellowiſh Serum, which 
hardens with Heat ; next come the colourleſs 

lymphatic 


SY 226. Mature of the Blood. 173 


lymphatic Juices, which alſo congeal with 
Heat; then the limpid Humours not concre- 


ting by Heat with the Milk, Urine, and all 


others gradually decreaſing in the Size of their 
Particles, but not yet accurately claſſed or e- 
numerated 7, Y 


The Texture of the Blood obſerved formerly 
by Lewenboec has been ſince univerſally received 
among the learned; and I have myſelf frequently 
confirmed the Truth of it by an infinite Number 
of Experiments. A little of the Blood that comes 
out of a Puncture in one's Finger, being firſt di- 


luted with a Drop of Water to make it more pel- 


lucid, then taken up in a capillary glaſs Tube and 
applied to a Microſcope, appears at the firſt View 
to be all red but afterwards you may diſtinguiſh the 
red Globules in its Compoſition, ſwimming in the 
almoſt pellucid and aqueous Serum, Theſe red 
Globules loſe that Colour by ſtanding ſtill, even 
during your Obſervation ; ſo that after a while 
you can perceive none but yellow Globules inſtead 
of the red ones, ſix of which yellow ones are equal 
to one of the red: Lewenboec has not only often 
ſeen this Separation of the red Globules into the 
leſſer ſerous ones, but he has alſo ſeen the Combi- 
nation of the ſerous ones together, by ſixes, into 


the larger red ones, in Fiſh and Inſects. But up- 


on repeating your Obſervation after a longer In- 
terval, you will perceive that all the yellow Glo- 
bules are vaniſh'd, and that there now only re- 
mains pellucid and ſmaller Spherules, each fix 
times leſs than the yellow or ſerous Globules, and 
thirty ſix times ſmaller than the red ones. Here 
the Eye is incapable of defcending any farther into 
ſmaller Diviſions of theſe laſt Globules, _ by 
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Reaſon and Analogy we have ſome Foundation to 
believe that the more ſubtle Juices in the human 
Body are compoſed of till ſmaller Globules, and 
that there are as many Series of decreaſing Globules 
as there are of the ſmaller Veſſels conveying the ſe- 
veral Juices ; and Lewenboec affirms he has ſeen 
ſome Veſſels in the Brain of 512 times leſs Diame+ 
ter than the red Globules. We obſerve then that the 
largeſt Particles in the Blood are the red Globules, 
compoſed each of ſix yellow or ſerous ones; and if 
ever there were any larger than theſe, they are not 
healthy but morbid, and formed by the Coheſion 
of ſeveral red Globules together, as is obſervable 
in many acute Fevers. The Size or Magnitude of 
each red Globule is determined by the Diameter of 
the ſmalleſt ſanguiferous Arteries in the Lungs ; as 
it is alſo probable the Sizes of the ſmaller ſerous 
ones are by the ſeveral Orders of lymphatic Arte- 
ries in the ſame Viſcus. When the larger red 
| Globules paſting through the Arteries are preſented 
to Orifices of their lateral Branches too ſmall to 
admit them, they then keep on their Courſe in the 
ſame Veſſel towards the ſanguiferous Vein into 
which it opens; while the ſmaller yellow and ſe- 
rous Globules enter into and paſs along the ſmall 
lateral Branches whoſe Orifices were impervious to 
the red ones. Again, when theſe ſerous Globules 
arrive at Orifices too ſmall for their Admittance 
in paſling through their proper Artery, they will 
go on into their correſponding ſerous Vein, while 
the ſmaller, pellucid, and colourleſs lymphatic - 
Globules will run off through the ſmaller Arteriolæ 
whoſe Orifices refuſed the larger yellow or ſerous 
Globules; and in the ſame manner will the Courſe 
be carried on in their Paſſage through the lympha- 
tic Arteries of the ſeveral Orders into their corre- 
ſponding Veins. X f 
| | c 
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It is remarkable, that in moſt of the Sub- 
ſtances we uſe as Aliment there are large Globules 
diſcernible, of a lax Texture, and of different Si- 
zes; which in the Chyle become leſs and more 
compact, or denſer and ſmoother; and which in 
the Blood are again formed into ſtill more cpmpack 
and larger Globules. Vid. F. 127. 

From the Figure of the ſmalleſt Veſſels i in the 
Lungs and Muſcles through which they are forci- 
bly ſtrained, and from their equable Rotation and 
Aͤttrition among the other ſimilar Spherules of the 
Blood itſelf. 

The red Fluid we call Blood, which is the 
thickeſt or groſſeſt of any circulating i in the hu- 
man Body, contains the Materials of all the other 
Juices found in every Part of the Body; for the Se- 
rum comes from hence, in which is compriſed all 
the other Juices of the Body, except the Blood it- 
ſelf ; and by dividing ſucceſſively into leſſer Par- 
ticles it ſupplies all the Series of Veſſels, even to 
the moſt ſubtile Juice or Spirit of the Nerves, But 
the Serum is compoſed of Particles of different 
Magnitudes, whence the Milk paſſes through Veſ- 
ſels which the Serum will not, ſince we do not ob- 
ſerve the hardening Serum in the Milk. The ſame 
may be ſaid of the Saliva, Urine, Sc. 

5 The Stability or Permanence and Strength of 
the Body depends on the Blood and thicker Juices, 
which receive and impreſs the Force of the Heart 
upon the other finer Juices in the ſmaller Veſſels ; 
thus the Blood moves or propells all the thinner 
Juices of the Body without entring into their 
ſmaller Veſſels itſelf ; and in this manner one Se- 
ries of Globules will protrude the next through 
the ſeveral Orders of Veſſels, and that too with a 
leſſer Force proportionable to the greater Thin- 
nels, of their Coats or * by which they wil 

avo 
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avoid Rupture. And thus tov, one Humour will 
digeſt and prepare the next, throughout the ſeveral 
Series of Veſſels, from the thick Blood down to 
the ſubtile nervous Juice, or from the time of their 
Ingeſtion till they are conſumed and expelPd in 
Form of an inviſible Vapour, after having per- 
formed all the Offices in the Body. For example, 
in the White of an Egg, we are aſſured that from 
thence are formed all the different, ſolid, and fluid 
Parts of the Chick within the Space of three 
Weeks; and there 1s little or no Difference betwixt 
the Serum of the Blood and the White of an Egg : 
So that we may hence eaſily conceive the Serum 
ſufficient to ſupply all the ſeveral Juices of the Bo- 
dy, and differing in Texture or Fluidiry, not ex- 
cepting even thoſe which are volatile, and fly off 
into the Air. But this Change, either in the Se- 
rum or Albumen, is not made all at once but 
a flow and gradual Attenuation, by which it is 
at laſt ſubtiliſed into the moſt fluid Juices of the 
minute and tender Chick, In the ſame manner 
we apprehend that the Serum is ſucceſſively atte- 
nuated and ſubtiliſed as it paſſes through all the ſe- 
veral Orders of the ſerous Veſſels, whoſe Number 
we are unable to determine, till at length it is fit to 
Nouriſh and pervade the minuteſt Receſſes of the 
Body ; and perhaps this Change too of the Serum 
may be made in the like Space of three Weeks or 
twenty one Days; ſince the Serum and Albumen 
are ſo much alike in Subſtance, the Heat of the 
human Body but little leſs than that of a ſitting 
Hen, and the different Juices thence made in the 
Chick, the ſame with thoſe made. in the human 
Species, Lymph, Bile, c. Tis even a Queſti- 
on, whether the Menſes in Women do not ariſe. 
from this Quarter, ſince they generally become 
plethoric in the like Space of about * one 
| ays, 
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Days, on which ſee more at $. 659, following. But 
was this great Attenuation of the Juices, from their 
Ingeſtion to their Exhalation, to be made ſuddenly, 
or in a ſhort time, the whole Body would be quickly 
loſt inſenſibly in Vapours; to prevent this there- 
fore, the wiſe Architect has rh a our Blood and 
Serum, with a certain neceſſary Degree of Firm- 
neſs, and order'd it to. paſs through ſeveral Series 
(the Number of which we know not) of minute 
Veſſels, each ſmaller than the other. Laſtly, it 
is from the largeſt ſized, or red Particles of the 
Blood that its Heat ariſes (per $.:220, Ne 13.) 
for the other Juices in its Compoſition, notwith- 
ſtanding their Motion, do not generate Heat ; ſo 
that thoſe Parts of the Body are coldeſt where the 
red or ſanguiferous Arteries are feweſt, as in che 
Subſtance of the Brain, Sc. 

For the Vibrations and Concuſſions of theſs | 
ſpherical Machines are almoſt as neceſſary for di- 
geſting and farther attenuating the Chyle as thoſe 
of the elaſtic Fibres and Arteries themſelves ; ſo 
that when the Blood is once impoveriſh'd or be- 
come too ſerous, it is then over with the neceſſary 
Digeſtion of the Chyle in the Blood previous to all 
the other Functions; or as Hippocrates ſays, 
« When our Aliments are too tough or ſtrong, 
© they breed Diſeaſes; when too weak or lax, 
- they will not ſuſtain their Office.“ 


NY 227. From what we have before deliver- 
ed you may eaſily conclude what Judgment 
one ought to form concerning the Galenical * 
and Chemical 2 Doctrine advanced to explain 
the Nature of the Blood. 


Galen and his Followers gave the Name of 
Blood to all that red Liquor contained in the Ar- 
N | teries 
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teries and Veins, which they diftinguiſhed into four 
Sorts of Particles or Humours : Blood, more 
| ſtrictly ſo called, as giving the red Colour to the 
whole Maſs; yellow Bile, or the Serum in which 
the Craſſamentum ſwims; Phlegm, or the pellu- 
cid Liquor into which the yellow Bile or Serum 
changes by ſtanding ; and laſtly, the Atrabilis ly- 
ing at the Bottom of the Veſſel, being only the 
heavieſt and darkeſt Part of the Craſſamentum. 
From a Mixture of theſe four Humours in due 
Proportion, ſay they, ariſes the moſt healthy 
Conſtitution of the Body ; but when any of them 
are predominant above the reſt, they will occaſion 
ſome of the Temperaments of F. 228. But from 
the preceding microſcopical Obſervations of Lew- 
enhoec, it readily appears that the Craſſamentum is 
nothing more than an Aſſemblage of Globules co- 
hering in one Maſs ; and that the yellow Bile is 
only the Serum without any Bitterneſs, ſince there 
is never any Bile obſerved in healthy Blood, for if 
any be found there it is morbid and occafions a 
Jaundice. Their Phlegm too is no more than the 
Serum whoſe yellow Globules are diſſolved into 
leſſer pellucid ones by ſtanding ; but their Atrabilis 
is truly a Part of the Craſſamentum, or the largeſt 
and heavieſt, or the moſt compact of the red Glo- 
bules, which therefore ſink lower than the reſt and 
appear of a darker Colour, Tn 
> The noted Baſil Valentine, of whom we can 
only learn that he was a Benedictine Monk in the 
Monaſtery of Erford, (though we are much in- 
debted to him for his early Diſſertations in Che- 
miſtry, and know that he muſt have lived after F. 
B. Carpenſis, becauſe he directs to cure the venere- 
al Diſeaſe with Mercury) was the firſt who taught 
that the Blood conſiſted of Salt, Sulphur, and 
Mercury ; in which Doctrine he was followed by 
| Pa- 
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Paracelſus and many others. By the Mercury they 
underſtood the volatile and aqueous Parts of the 
Blood, and by Sulphur, its oily Parts; taking no 
notice of its earthy Parts, which are very different 
from the faline, and plentifully contained in the 
Blood, as we know from its being uſed in the ma- 
king of Teſts for refining Metals. There are other 
Chemiſts again who teach us that thoſe are the ge- 
nuine Principles of the Blood which it affords 

an intenſe Fire; viz. Oil, a volatile alcaline Salt, 
Water, and Earth. Thus if recent Blood be ex- 
poſed in a Retort to a Heat of 100 gr. in Balneo 
Marie, there comes over firſt an inſipid Water, 
almoſt to half the Quantity with the Blood ; then 
with a ſtronger Heat comes over more Water im- 
pregnated with Oil a little, and a fætid Smell; and 
by increaſing your Heat above 276 gr. ,you obtain 
a ſtrong and pungent Liquor or Spirit compound- 
ed of a volatile alcaline Salt, Oil, and Phlegm ; 
after that a volatile alcaline Salt ariſes in a dry 
Form, follow'd with an empyreumatic yellow 
Oil ; and laſt of all, your ſtrongeſt Heat raiſes a 
more ponderous and thick Oil than the preceding 
(which if obſtructed in its Paſſage through the 
Neck of the Retort by Cold or otherwiſe, it ne- 
ver fails to burſt the Veſſels) leaving a black duſty 
Subſtance like a Coal in the Bottom of the Retort. 
But all theſe acrid Salts and Oils are the Produce of 


the Fire, and not the natural Principles of the Blood; 


for if ſuch were contained in the circulating Juices. 
of our tender Veſſels we ſhould be ſoon deſtroyed, 
or our Veſſels diſſolved, even before our Birth: 
And beſides, if you return and mix'them all toge- 
ther again into one Maſs, they form a Compoſt in 
every reſpect foreign and diſſimilar to the Blood; 
and therefore this is not the way to acquire a juſt 
Knowledge of the natural Elements or conſtituent 

N 2 Prin- 
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Principles of this animal Fluid. As theſe Princi- 
ples are unjuſt, the Explication of the Blood's Na- 
ture derived from them will be equally groundleſs ; 
for its red Colour 1s not cauſed by any Sulphur, 
but a Condenſation or Combination of the Glo- 
bules. If you nouriſh a cachectic Girl even with 
an Egg Diet, ſhe will not improve the florid Co- 
lour of her Blood; but it you only feed her with 
mere Bread and Water, and add repeated Exerciſe 
to it, ſhe will both recover the Redneſs of her 
Blood and the freſh Colour of her Cheeks. 


F. 228. And from what has been advanced 
too, you' may perhaps diſcern that the various 
Conditions of the Blqod in different People, 
and the uſual Temperaments * thence deduced, 
are much better derived from its component 
aqueous, oily, faline, and earthy Parts 2. 


: The Ancients reckoned as many Tempera- 
ments as Humours; viz, phlegmatic, choleric, 
melancholic, and ſanguine, with their Subdiviſions 
or Combinations, refulting from two or more of 
their Humours being predominant in the Blood 
(Per F. 227, Ne 1.); but if their Doctrines ought 
to be rejected, the chemical ones deſerve to be 
much more ſo. 


Water ſo much abounds in all our Blood and 
Juices, that it is doubtleſs the chief Principle or 
Element throughout the whole Body ; and even the 
Solids themſelves are derived from the Fluids, and 
afford an extraordinary Quantity of Water by va- 
rious Experiments. Earth makes the Baſis or leaſt 
and rigid Particles of the Solids ; and Oil manifeſts 
itſelf abundantly in the Fat or cellular Membrane, 
as well as in the Blood by the Microſcope : _ 

that 


, 
$ 
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that there are Salts in the Blood appears — not 
only from the Microſcope ( per F. 224, Ne g.), 
but alſo from the acrid and deterſive Quality of the 
Bile (5. 99, Ne 2.) and Saliva ($. 66, Ne g.) 
Sc. But though the human Salts are alcaleſcent, 
they are not naturally alcaline, but come neareſt to 
Sal Ammoniacum; and whatever Principles we 
obſerve-in-any of the Juices they muſt have been 
firſt in the Blood, as all the Juices are thence deri- 
ved. Hence then we conclude, that there are 
Particles of Water, Earth, Salt, and Oil circula- 
ting in the red Blood through the ſmall Veſſels of - 
our Bodies; the different Quantities and Qualities 
of which will equally account for all the Appear: 
ances attributed by the Ancients to their feveral 
Humours and Temperaments. When Water is 


redundant it will produce Relaxation, dropfical 


Tumours, Coldneſs, Paleneſs, and Weakneſs ; 
when Salts abound, the Juices will be too acrid, 
ſtimulating and eroding, will excite the Circulati- 
on; cauſe ſudden Pains, and a high colour'd Urine 
when Earth abounds the Juices will be too ſluggiſh 
and groſs, will excite Drowth, Leanneſs, Melan- 
choly or Sadneſs, and I mmobility : and when Oil 
is redundant the Perſon will be fat and unactive, 
and the Juices will be viſcid, cold, and impervi- 
ous. But to account juſtly for theſe Variations of 
Habit, the State of the Solids muſt be conſider'd 
as well as of the Fluids; per b. 890. 


$. 229. Finally, it is alſo evident from Ex- 
perience, that the Blood's circulatory Motion 


only i, cauſes and preſerves its uniform Mix- 
ture, Fluidity a, 2 Heat, and Redneſs; ſince 
theſe Effects are either abſent, or more or leſs 


W * 
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preſent, as that Motion is either TAI d, 
augmented, or decreaſed. _ 


The Blood when at reſt or out of the Veſſels, 
ſeparates naturally into three different Parts, a va- 
pory, a ſerous, and a craſſamentum; but theſe 
conſtituent Parts do not [depart from each other 
while it circulates with Motion enough in the Veſ- 
ſels. The ſame extravaſated Blood alſo putrifies 
with a Heat of 90 gr. in the Space of three Days 
time, ſo as to exhale a moſt intolerable or offenſive 
Stench; but by the Continuance of this circulatory 
Motion it will continue ſound in the ſame Degree 
of Heat as long as the Animal is alive and well. 
Therefore the ſound and healthy State of the Blood 
does not depend primarily on its conſtituent Princi- 
ples but on this circulatory Motion. 

> After the Blood has been extravaſated a few 
Hours, its uniform Redneſs is for the moſt part 
changed into a yellow Liquor we call Serum, which 
being decanted from the Craſſamentum, more Se- 
rum again flows from it, till at length the whole 
Maſs is converted into that Liquor, leaving only 
a ſmall Quantity df a grumous Subſtance behind: 
In the ſame manner will the firm Texture of the 
Blood diſſolve and become ſerous in a leſs degree 
by a too flow Motion in the Body; ſo that by too 
much Reſt or Inactivity, we ſhall either look pale, 
yellow, or green, from the Condition of our 
Blood and its Juices, as may be frequently obſer- 
ved in Women and Children, Upon this Account 
too Mr. Boyle and Dr. Bohnius never preſumed to 
determine the Proportion betwixt the Serum and 

Craſſamentum, becauſe they obſerved more of either 
at one time than at another. The Redneſs and 
Compactneſs of the Blood therefore increaſes as its 
Motion, by whoſe Intenſity its Surface _ be 

ome- 
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ſometimes ſpread with a whitiſh and tough Skin, 
like that of Trotters or Neats-feet, as may be fre- 
quently obſerved in the Blood of pleuretic Patients; 
and in proportion as the Blood acquires more of 
this Thickneſs, ſo its Heat gradually increaſes, as 
we are taught by Farenbeit's Thermometer. 


$. 230. Having thus ſurvey'd the Origin 
and Nature of the Blood and Chyle, it will 
be our next Buſineſs to examine what Altera- 
tions they undergo, as they are propell'd by 
the Force of the Heart and Arteries into the 
{mall capillary Veſſels, ſpent in the Glands, 
Muſcles, Emunctories, and Viſcera : But of 
all theſe the Encephalon or Brain and its Ap- 
pendages, deſerves the firſt Conſideration, as 
well becauſe it receives the Blood from the 
Heart before any of the reſt, as from its more 
immediate Concern in the Support of Life, 


1 * 
" 4 „ » 7 ot * 


The Courſe and Action of the Arteries 
diſtributed to the Cerebrum and Ce- 


rebellum. 


F. 231. DU before we examine the Brain 
itſelf, we muſt firſt conſider the 
Origine and Courſe of its carotid 1 Arteries, 
Obſerve therefore that the Aorta having aſ- 
cended a little above its Origin from the left 


Ventricle of the Heart, paſſes out of the Peri- 
N 4 cardium 
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cardium and is ſoon after bent in Form of an 
Arch 2 or Curvature, from the right Side of 
which ſpring the /ubclavian 3 and right Caro- 
tid, which are conjoined in one for a little 
way, as if the latter aroſe from the former ; 
but the left Carotid arifes ſingle from the 
Arch itſelf, , from whence the two Carotids 
proceed in a very even or direct Courſe to the 
Cranium, in paſſing to which they are defen- 
ded 4 by the Aſpera Arteria and their deep Si- 
tuation, without undergoing any Preſſure or 
Incurvations, and hardly ever affording any 
Branches 5 by the way : Having almoſt reach- 
£d the Cranium, they each of them ſend off 
an external © Carotid, and then entring thro' 
a bony Channel 7 in which they are ſecured, 
they are inflected therein forwards, put off 
their fourth or muſcular Tunic (F. 132.), and 
give Branches to the Dura Mater; withinſide 
the Cranium they are each again defended 3 by 
the Sides of the Sella Turcica and a Proceſs of 
the Dura Mater, and then expanding them- 
ſelves on the Surface of the Pia Mater and 
Nerves, they divide into anterior, poſterior, 
and lateral Branches, which are by means of 
the Pia Mater inſerted into the Brain itſelf, 


Their Name is generally ſuppoſed to be deri- 
ved from Kaese, Somnus; becauſe Galen deduces 
that Denomination of them from the Experiment 
of Eraſiſtratus, viz, that upon making a Ligature 


on them the Animal falls into # Carus or Drowſi- 
neſs. wh 
| In 
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2 In Brutes who have long and pendulous Necks 
the Aorta divides into an aſcending and deſcending 
Trunk ; and Anatomiſts having taken their Fi- 
of the Aorta either from them or from one 
another, has occaſioned the Error of an aſcendi 


Trunk to be exhibited in moſt of their Books and 


Figures; none of them having given us a true I- 
dea of the human Aorta except Euſtachius, Caſſeri- 
us, Lower, and Ruyſch, N 

3 The right ſubclavian Artery is both nearer the 
Heart and of a. larger Diameter than the left, 
whence it is that moſt People uſe their right Hand 
more than the left, as being from hence naturally 
ſtronger ; but if the ſubclavian Arteries are both 
of equal Diameters, then the Perſon will be ambi- 
dexter; or if the left ſubclavian be larger than the 


right, which ſeldom happens, then, the left Hand 


will be more active and ſtrong than the right. 
+ The Windpipe projects out ſo far as to hin- 
der any. Compreſſure from reaching the carotid 


Arteries; whence it is that the Blood has a free 


Courſe to the Brain, by the Carotids, in thoſe who 
are hanged: and ſtrangled with a Cord: But. the 
Jugular Veins lying but juſt under the Skin are fo 
ſtrictly Wands by the Ligature that no Blood 
can return by them, while the very little compreſſed 
Carotid and uncompreſſed vertebral Arteries (F. 
232.) continue to urge the Blood on to the Brain, 
as in an Apoplexy. "XP AR 

5 You will not perhaps meet with any other 
Artery in the whole human Body that runs to 
ſuch a Length as the Carotids without ſending off 
any Branches. 

The Blood is not abſolutely of the ſame Na- 
ture in the external as in the internal carotid Artery, 
but undergoes a Kind of Separation or Preparation 
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(per F. 224.) according to the Diſpoſition of 
each Artery in order to Secretion. 

7 To the Sides of which they grow, and are 
very firmly attached ſo that they cannot be ever 
too much or too little diſtended in this Part, be- 
cauſe the long Canal always keeps them in the 
fame Diameter. In conſumptive People, the 
whole Maſs of Blood is frequently almoſt conſu- 
med to a few Ounces, but the internal Carotids are 
nevertheleſs equally full, from their Diameter be- 
ing ſuſtained by theſe bony Channels; whence the 
Senſes and Intellects of ſuch pthiſical Patients are 
generally ſound and entire, even to the End of 
their Lives, notwithſtanding the vaſt Decay in 
all the other Parts and their Functions. 

The dura mater is firmly extended over the 
carotid Artery, as the Membrane is expanded over 
the Tympanum, that the Weight of the ſuper- 
incumbent Brain might not compreſs the ſame up- 
on Jumping, dancing, or any ſudden Shock. 


F. 232. But the vertebral Arteries ariſing 
- from the upper. Part of the Subclavians, al- 
cend and ſoon enter the lateral Foramina of 
the ſeven Vertebræ of the Neck in which 
they are received, defended i, continued di- 
rectly forwards and ſecured with a vaginal 
Membrane or Integument, giving Branches 2 
as they go, and when they emerge out of the 
Foramina of the Vertebræ they are immedi- 
ately after incurvated 3 and inflected under 
and behind the upper Proceſſes of the Atlas or 
firſt 4 Vertebra, and becoming there ſomewhat 
enlarged, they then enter through the great 
Foramen of the Occiput, where depoſiting 
their 
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their thick muſcular Coat, they -afterwards 


unite and become much more capacious than 
before, and after communicating with the 


Carotids they are then ſurpriſingly ramified or 


divided 5 into Branches. 


Nature has been much more ſolicitous to de- 
fend and ſecure the vertebral than the carotid Ar- 
teries from any Violence or Compreſſure; becauſe 
the firſt convey Blood to the Cerebellum, upon 
whoſe uninterrupted Action Life, or the Motion 
of the Heart, immediately depends: But the ca- 
rotid Arteries being ſpent on the Cerebrum, a Preſ- 
ſure in them is not ſo imminently fatal, producing 
only a Carus, Lethargy, &c. according to the De- 
gree of Obſtruction. 

In every Space betwixt each of the Vertebræ 
they ſend out an arterial Cirele or Branch, into 
which the leſs moveable Particles of the Blood have 
a greater Tendence, per F. 224. 

3 By theſe Incurvations the ſame Effect is obtain- 
ed as if the Neck was made longer; i. e. the In- 
terval and Reſiſtance betwixt the Heart and Brain 
is thus increaſed. 

In the firſt Vertebra or Atlas haves is a Notch, 
through which paſſes the vertebral Artery, on each 
Side; but ſometimes this Notch is formed into a 
compleat Ring or Foramen, as you may obſerve 
in the Skeleton of our Leyden Theatre, prepared 
by the famous Vander Wiel; in which there is a 
compleat Canal in each Side the Atlas for the ver- 
tebral Arteries to paſs through before they enter 
the great Foramen of the Occiput. 

5 They particularly ſend off Branches calPd the 
ſpinal Arteries, which deſcend. on the Fore and 
Back- part of the ſpinal Medulla, even down 8 
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Os Coccygis: So- that after the Blood has aſcended 
by the — Arteries to the Occiput, it again 
deſcends in a retrograde Courſe down the ſpi- 


nal Arteries twice as * as it aſcended by the ver- 
tebral. 


$. 233. We have therefore four Arteries 
(F. 231, 232.) aſcending from oppoſite Sides, 
and mutually opening into each other in the 
Cranium, fo as to form a ſort of arterial Cir- 
cle i, from whence Branches are immediately 
detached, which meeting together and inoſ- 
culating in the ſame manner, from leſſer ar- 
terial Circles of the like Kind 2, in which 
Courſe they are again ſubdivided upon the 
whole Superficies of the Pia Mater, till they 
at laſt diſappear 3. or eſcape the Eye, inſomuch 
that the whole Membrane or Pia Mater ſeems 
to be made up chiefly. by ſuch a Contexture of 
Arteries. 


By the arterial Circle, which b fred by the 
Union of the ſingle or common Trunk of the ver- 
tebral Arteries. with the two Carotids, the Ence- 
phalon is entirely preſerved from dangerous Ob- 
ſtructions: For as no leſs than four Arteries con- 
join to form that Circle, the Paſſage through three 
of them may be entirely obſtructed, and yet the 
Brain and Cerebellum will be all over ſupply'd 
with Blood by the fourth ; nor do we know of the 
like — Mechaniſm in any other Part of 
the Body. f 


From the firſt or preceding arterial Circle a- 
riſe Ea u Arteries on all Sides, which in- 
oſculating with each others lateral Branches form 

lefler 
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jeſſer arterial Circles, from whence again ſp pring 
other leſſer perpendicular Arteriolæ, which again 
form (till ſmaller Circles and lateral Branches as 
before, even to the ſmalleſt which eſcape the 
Sight. 

5 We before obſerved that the Arteries of the 
Brain depoſit their thick muſcular Coat before' 
enter the Cranium (5. 23. * and when arrived 
within the Cranium they 2 depoſit the outer- 
moſt of their remaining Coats which forms: the 
Tunica Arachnoides, under which, the ſmaller 
Arteries, now conſiſting of but one thin Coat, 
are diſperſed into an infinite Number of ſmall 
Circles and Plexus's which form that membranous 
Network of Veſſels we call the Pia Mater, from 
which the very ſmalleſt of the Arteriolæ are de- 
tached into the cortical Subſtance of the Brain n 
Vid. F. 236. 


8. 234. All the Blood ade Ps is 
ſent from the Heart to the Brain, is, by this 
mechanical Diſpoſition of the Arteries, con- 
vey'd firſt to its thin Membrane the Pia Ma- 
ter, from whence it paſſes into the Subſtance 
both of the Cerebrum and Cerebellum : For 
what other Blood is ſent into the Cranium 
belongs only to the Dura Mater i of the Ce- 
rebrum and Cerebellum, and is brought thither 
chiefly by two Arteries which ſpring from the 
external Carotids and enter each through a 
diſtinct Hole of the Skull, diſtributing them- 
ſelves laterally ; to theſe add the Branches 
which come from the internal Carotids, thro' 
their Canalis Oſſeus, and ſpread themſelves on 
the anterior Part of the Dura Mater ; 2 | 

thole 
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thoſe from the external Vertebrals, entring 
through the bony Duct of the Jugulars, and 
expanding themſelves on the Back-part of the 
Dura Mater ; all which have been demonſtra- 
ted by the accurate Repletion of theſe Veſſels 


with ceraceous Injection, by Raw 2, who was 
well verſed in that Artifice. On the Account 
of theſe Arteries, the Dura Mater is furniſh'd 
with ſtrong Fibres next the Brain, to break off 
and ſuſtain the Impulſe of the Blood in its 
Arteries, and prevent any Injury from arifing 
thence to fo tender and important a Viſcus. 
Laſtly, the whole internal Surface of this ro- 
buſt Integument is. lubricated, and prevented 
from adhering to the Pia Mater by a kind of 
ſerous or lymphatic Dew, which exhales not 
only in this but in all the other Interſtices 
of the Bod. 


There are two Sorts of Arteries within the 
Cranium ; ſome which have a ſtrong Pulſation 
like the other Afteries of the Body, and others, 
which, having depoſited their muſcular Coat, in a 
manner ceaſe to be Arteries, and form a ſort of in- 
termediate Veſſels betwixt an Artery and a Vein, 
having very little Motion, and uniting with each 
other into Plexus's like the Veins : But then theſe 
two Kinds of Arteries remain very diſtin& from 
each other, and have no Communication but in 
the Heart ; for the beating Arteries are diſtributed 
to the Dura Mater only, while the ſoft venal Ar- 
teries are ſpent upon the cortical Subſtance of the 
Cerebrum and Cerebellum. 

> The Arteries of the Dura Mater are chiefly 


the three before-mentioned, one from the external 
Carotid, 
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Carotid, which comes to the Dura Mater through 
the ſixth Hole of the Cranium; a ſecond from the 
internal Carotid, as it comes through its Canalis 
Oſſeus, and a third from the vertebral Arteries, 
without the Skull : All which Arteries have no 
Communication either with the cortical Part of 
the Brain or Cerebellum. But the indefatigable 
Vieuſſens has affirmed that the Blood paſſes from 
the Arteries of the Dura Mater into the longitu- 
dinal Sinus; which he ſays is a Piece of Conduct 
in Nature to render the venal Blood of the Sinus 
more fluid and leſs apt to coagulate : And adds, 
that he injected Ink and coloured Spirit of Wine 
by the carotid Arteries, in the Preſence of ſeveral 
Phyſicians incredulous of his Opinion, which Li- 
quors paſſed into the Sinus's. To be fatisfied in 
this reſpect I deſired my Friend Ruyſch to repeat 
the Experiment; in conſequence of which he in- 
| jected the carotid Arteries ſo exquiſitely as to force 
his Wax through the ſmall Arteries into their cor- 
reſponding Veins, which open into the Sinus, into 
which the Injection had been ſtrained through the 
ſmall Anaſtomoſes ſo as to have none of its Pig- 
ment or Colour when it arrived in the Sinus's. 
This was therefore the way through which the Li- 
quors injected by Vieuſſens had paſſed, i. e. thro? 
the Anaſtomoſes of the Veins, and not immediate- 
ly from the Arteries into the' Sinus's. And in the 
Injection made by Ruyſch there were found con- 
tinuous Cylinders of the Wax in the Anaſtomoſes 
of the Arteries and Veins of the Dura Mater. 
Raw made the like Experiment at my Requeſt, 
but could find no immediate opening of the Arte- 
ries into any of the Sinus's, 


0 S. 235. From this Courſe of the Veſſels 
(F. 231 to 234. and the Nature of the Blood, 
. | F. 224. 
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& 224. whoſe Parts ſtrictly obſerve that Rule 
of Motion,) we may plainly perceive that the 
Blood arrives both in oppoſite Courſes to the 
Brain, and in a mote homogeneous and refi- 
ned State than to other Parts; becauſe as it ap- 
proaches the Baſis of the Cranium, it is there 
freed from the viſcid Matter of the Saliva and 
mucous Fuices 1; and the Blood of the verte- 
bral Arteries will be more pure or leſs viſcid 
by detaching the like Particles into its /ateral 
Arteries 2, while its more groſs and ponderous 
Parts will be alſo repell'd by the Inflections 3 in 
both the Carotids and Vertebrals; and again the 
Blood will be freed from its leſs movable Parts 
In the Caverns 4 formed by the Dura Mater at 
the Sides of the Sella Turcica, and the remain- 
ing groſſer Parts will be ſent to the Infundi- 
bulum and IJuteguments 5 of the ten Pair of 
Nerves: From all which it follows (1.) that 
the Blood arriving by the Veſſels (F. 223.) in 
oppofite Directions 5, will impinge on that al- 
ready in thoſe Veſlels, and retaining its origi- 
nal Nature, or having acquired one more re- 
fined, its Impetus will be ſo far abated 7 as to 
hinder its compreſſing the ſoft and pulpy Sub- 
ſtance of the Encephalon ; (2.) will follow 
an intimate Commixture of all Blood brought 
hither, ſo as to become uniformly alike in 
every Part of it; (3.) an Attenuation, Levi- 
eation, and Attrition of its Parts, an Increaſe 
of their Fluidity, a Prevention of their con- 
creting, and an Aptitude or Diſpoſition of 
them for the ſubſequent Secretion ; (4.) a > 

Dila- 
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Dilatation 3 or Pulſe of the Arteries here, and 


a leſs Reaction of them on the Blood than in 
other Parts of the Body; and laſtly, (F.) a 
Compenſation for the InaQtivity or Unapti- 
tude of theſe large and ſmall Veſſels to tranſ- 
mit their Contents, by their inoſculating fo 
abundantly with each other, as gives the Blood 
a free Courſe 9 from any one Veſſel to the reſt 
in all manner of Directions. 


For ſince the external carotid Artery ariſes 
or goes off laterally from the common Trunk, it 
will be moſt diſpoſed to receive thoſe Parts of the 
Blood which are leaſt apt to retain their rectilineal 
Motion; and ſuch are, the Particles ſecerned by 
the four larger ſalival Glands, with the Mucus 
ſeparated in the Membrana Schneideriana. 

Many Branches of the vertebral Arteries are 
reflected back or downward, and others go off at 
right Angles, both which will receive the leſs 
movable Parts of the Blood, and ſeparate from 
thence that fat Mucus which inveſts the ſpinal Me- 
dulla ; therefore the more light, movable, and 
ſpherical Particles of the Blood in the vertebral 
Trunks will go forwards or upwards to the Brain, 
while the more viſcid and ſluggiſh Parts recede 
from it into the lateral and retrograde Branches. 
I do not intend you ſhould underſtand that all the 
ſmalleſt Particles of every kind in the Blood are 
thus convey*d to the Brain; but the fmalleſt Parts 
; which are denſe and ſimilar to each other, the ſmall- 
eſt of the red Globules, the ſmalleſt of the ſerous 
ones, Sc. Vid. F. 220 and 224. 

The carotid Arteries are inflected as they paſs 
through the Canal in each Os Petroſum, and the 
Vertebrals are inflected - their Ingreſs into the 
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Cranium; both whoſe Inflections diminiſh the 


Impetus of the Blood brought to the Encephalon, 


and prevent it from ruſhing too impetuouſly upon 
the ſoft cortical Subſtance ; at the ſame time alſo, 
theſe Inflections augment the Length of the Canals, 
and increaſe their Diſtance from the Heart, ſo as 
to diminiſh the Impulle of the laſt. | 

When the Blood of the carotid Arteries has 
paſſed into the Cranium, it again meets with ano- 
ther Inflection or Remora in theſe Caverns, where 
it alſo enters a Set of ſmall Arteries expanded and 
interwove like a fine Net, whence 1t has been de- 
nominated Rete mirabile, being by much the moſt 
conſpicuous in Brutes; into which Plexus are de- 
tached the more ſluggiſh Parts of the Blood, whoſe 
Impetus or Velocity fs here abated. 

5 The vaginal Integument of the Nerves, coin- 
ing from the Pia Mater, receives Branches of the 
carotid and vertebral Arteries, which appear very 
red and conſpicuous by Injection. 

There are many Advantages attending this 
mutual Intercourſe of the Blood in oppoſite Dire- 
ctions; for it will by this means obtain an intimate 
Mixture and Attrition of Parts (per $. 220. Ne 3, 
4.) by which they will be attenuated and rendered 


more fluid, ſo as to prevent any Grumes or Concre- 


tions, to which the Blood would be otherwiſe very 
liable in its Paſſage through ſo very ſmall Veſſels 
unagitated by any Muſcles, and even without the A- 
ction of a muſcular Coat, obſerved in all the other 
Arteries, Another Advantage is the Diverſion of 
the Blood's Impulſe and Velocity from injuring 
the tender Subſtance of the Brain ; to abate which 
nothing can be more effectual than the many Infle- 
ctions, lateral Ramifications, mutual and infinite 
Inoſculations of ſmall Veſſels exerting little or no 


Reaction; by which means the Blood will loſe 


much 
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much of its Force againſt the Sides of the Veſſels, 
and againſt the other Blood which meets it in op 
polite Courſes. Vid. F. 215. Ne 2 

7 That the tender cortical Veſſels might not be 
broke or over-ſtrained beyond their Tone or Ela- 
ſticity by too great an Impulſe of the Blood; for 
the entire Serenity or right Compoſure of the 
Mind depends altogether on the Arteries of the 
Brain reſiſting the Impulſe of the Blood to a proper 
Degree; below which, a leſs Reſiſtance confounds 
the Mind and diſorders its Faculties Peyerus ha- 
ving ty'd one of the jugular Veins in a Dog, he 


ſoon after became ſtupid, and made many odd 


ſporting Geſtures, till at laſt hefellinto a dead Sleep, 
from a too great Diſtention of the Blood-veſlels 
in the Brain; from which Cauſe alone, in various 
degrees, may be produced all the ſeveral Diſorders 
of the Brain, And a too great Plenitude of the 
Veſſels in the Brain, from a Stoppage of any Eva- 
cuation, will have the ſame Effects. Thoſe who 
either die phrenitic or ſtrangled have the Blood- 
veſſels of the Pia Mater fo turgid and full that they 
are ready to burſt. To prevent ſuch a Redundance 
and too great Impulſe of the Blood on the Brain, 
Nature has uſed many Precautions; the Inflection 
of the Trunks, the Diviſion of them into lateral 
Branches, and the Subdiviſion of their ſmaller 
Branches within the Cranium into ſeveral Series, 
which inoſculate together, and expand themſelves 
circularly about the Brain before they enter its cor- 


. tical Subſtance. Headachs which very eaſily ſu- 


pervene a little Increaſe of Exerciſe or muſcular 
Motion demonſtrate that theſe Veſſels are in dan- 
ger of a Rupture, 

* I was formerly feduced by the ſpecious Argu- 
ments of Baglivi-and Pacchioni to think that theſe 


Arteries had a Pulſation like the reſt in the Body; 


O 2 but 
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but I know, by Experiment, that the Arteries of 
the Brain have not. a Syſtole and Diaſtole like 
others, nor are they fill'd alternately, but continue 
equally and moderately diſtended ; for ſo ſoon as 
they begin to beat or vibrate, the Senſes are con- 
ſtantly diſordered. I took off the Top of the 
Cranium in a living Dog, and could then ſee the 
Arterics of the Dura Mater vibrating fo ſtrongly 
as might well impreſs their Figure on the ſolid 
Plates of the Skull; for ſuch was their Motion, 
that they agitated both the Dura Mater and its 
Sinus's, as if they had a Pulſatian in themſelves: 
But upon removing the Dura Mater, the Brain 
appeared quiet with diſtended Arteries, but with- 
out any Pulſation; at which ſeveral learned Spe- 
ctators of Baglivi's Opinion were highly ſurpriſed, 
ſince they expected to ſee the whole Brain jump up 
at every Syſtole of the Heart. 
o From hence it is that Wax being injected by 
one Artery of the Brain, it runs into all the reſt. 
From this Principle too, no one Part of the Brain 
will be more prefſed than another; for if the 
Blood aſcends more forcibly by the carotid than by 
the vertebral Artery, it will not preſs ſtron 
on any Part of the Brain than the vertebral, by 
means of their Communication with each other, 
whence Part of the Brain will be equally 
ſupplied with Blood, and one Part will receive as 
much Spirits as another. From hence too it is that 
a Man may live notwithſtanding his carotid Arte- 
ries are obſtructed or become oflified, fo as to be 
unable to propell the Blood; for then the verte- 
bral Arteries will convey more Blood than before, 
and propell it both into the Carotids and into the 
whole Surface of the Brain: Whence alſo, when 
one Part of the Cortex is deſtroy'd, ſuppurated, 
or loaded with a Fungus, none of che Functions 
X are 
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are thence injured, becauſe the remaining Veſſels 
of the next adjacent Stratum of the Cortex ſupply. 
the Defect; for the Cortex of the Brain is com- 
poſed of an infinite Number of Lamellæ or Strata 
of ſmall arterial Veſſels, 'the largeſt of which lie 
outermoſt, and under them ſmaller, till you come 
to the laſt Stratum of the ſmalleſt of theſe Veſſels, 
under perhaps a thouſand of the larger, from which. 
laſt Stratum ariſes the Medulla of the Brain. So 
that if you remove all the outermoſt Strata from a 
Part of the Cortex, and leave only that which is 
next the Medulla, the adjacent Strata will then ſup- 
ply this laſt by their infinite Anaſtomoſes continuing 
all the way from one Stratum to another beneath 
the firſt, ſo that the Secretion will be no where 
loft, but the whole Origin of the Nerves will be 
fappliat with their: July, 2 DHHS EIS, 


8. 236. Now theſe Arteries of the Brain 
being thus interwove, and ſecured in order 
(F. 233.) in the Pia Mater, as in a Stratum or 
Baſis which is incredibly thin, and like a Spi- 
der's Web i, do, from every Point of the ſaid 
Membrane, detach ſmall arterial Branches al- 
moſt in a perpendicular Courſe, which wind- 
ing and inoſculating with each other like the 
firſt, form, as it were, a Membrane, by 
whoſe Inſinuation the external Subſtance of 
the Brain and Cerebellum is divided into 
winding Furrows and Ridges?, ſo deep as to 
reach almoſt down to the Medulla 3; only 
the Sulci or Furrows in the Cerebellum are. 
not near ſo deep as thoſe in the Brain. But 
theſe Ridges, convoluted in the Form of In- 
teſtines, are again reſolvable into leſſer ones, 

| 0.4 like 
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like the former, being all of them framed by 
the Infinuation of the Pia Mater, and ap 
to contain red or ſanguiferous Veſſels only 4 in 
their exterior Surface, which Veſſels they 
convey to the Surface of their ſubjacent or in- 
cluded Subſtance. But then this included S- 
ftance 5 of the Ridges, which makes up the 
greateſt Part of them, never receives any ſan- 
guiferous Artery or Vein, nor could it ever be 
injected or tinged of a red Colour ; and as for 
that Part of this Subſtance which remains af- 
ter macerating Portions of the Cerebrum and 
Cerebellum in Water, having firſt filled their 
Veſſels with ceraceous Injection, and freed 
them by abraſion or ſhaking from the ſaid 
Subſtance, it appears like a Congeries of mi- 
nute Vaſcules in Form of Down or fine Wool, 
which are ſo ſoft, juicy, and tender, as to 
break with the leaſt Force imaginable, and 
diſſolve into a purulent or pulpy 6 Juice, 
barely by ſuſpending them in {imple Wa. 
ter. | | 


7 Whence the external Lamen of this Pia Ma- 
ter, formed by the Depoſition of the more denſe 
| Membranes or Tunics of its ſmall Veſſels, is uſu- 
ally denominated Arachnoides Tunica, which is 
ſaid to be deſtitute of Veſſels; at leaſt it has none 
that we can diſcover either by the Eye or Injecti- 
ons. But I am certain there 1s no other Membrane 
under the Arachnoides beſides the ſmall Veſſels 
themſelves, which are interwove into a very thin 
Covering inveſting the cortical Subſtance, being 
almoſt as fine and much weaker than the _ of 

| ſome 
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ſome Spiders. In a word, the Pia Mater is the 
firſt Stratum of Arteries belonging to the Cortex 
of the Brain; and the Cortex itſelf is an infinite 
Number of pellucid, arterial Strata from the Pia 
Mater, contained one within the other. 

> Theſe Gyri or Convolutions in the Brain have 
ſeveral Uſes or Advantages; as (1.) to increaſe 
the Surface of the cortical Subſtance, and conſe- 
quently its Secretion ; (2.) to bring the Cortex in- 
to contact on all Sides with the medullary Fibrils 
or Tubuli, that its laſt Series of Veſſels may dif- 
charge themſelves with more Certainty into the 
ſaid Tubuli or Fibrils of the Medulla. 

The Ancients took the Pia Mater not for a 
Part of the Brain, but only for its interior Capſule, 
and the Dura Mater for its exterior Capſule. 
Ruyſch has demonſtrated to us that the Pia Mater 1s 
inſerted on all Sides of the Brain down to the Bot- 
tom of its Sulci, from whence it riſes up again to 
cover the next Ridge : And in this manner it de- 
ſcends from the Top of one Hemiſphere , of 
the Brain, and after reaching the Corpus Calloſum 
5 returns up to the Top of the other Hemiſ- 

ere; 

a This is ſufficiently proved in the Brain of ſuch 
as have been hanged, in which the Blood being 
impelled into the Arteries of the Pia Mater with 
the whole Force of the Heart, and being obſtruct- 
ed in its Return by the Veins, renders the Blood- 
veſſels as full and turgid as if they had been inject- 
ed: But even in ſuch we never obſerve any red 
Blood in the cortical Subſtance of the Brain, but 
its Progreſs is confined within the Veſſels of the 
Pia Mater. 

5 The celebrated Ruyſch having moderately 61d 
the Arteries of the Brain with ceraceous Injection, 
by the Carotids, he then opened the Dura Mater 
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and took. out the injected Brain, whoſe cortical 
Surface appeared red only in ſome Parts, not all 
over, He took a Part of this Cortex with its in- 
jected Artery and macerated them in warm Water 
till a Putrifaction began to appear, and then gently 
and frequently ſhook the Maſs in the Water to ſe- 
parate the Tunica Arachnoidea; which Operation 
he repeated till the Water became foul with the 
infinite Number of ſmall white Flocculi waſhed off 
from the cortical Subſtance; but when the Water 
appeared no longer foul, retaining its original 
Clearneſs, he then removed the unravell'd Cortex, 
and ſuſpended it in Alcohol Vini, in which it ap- 
red like a little red Fleece of fine Down or 
oo], being only a Bunch of the ſmall arterial 
Veſſels filbd with the Injection. Thus all the 
ſmall Vaſcules which were not entred by the 
Injection were diſſolved and loſt in the Water, and 
thoſe only remained ſound and entire which the 
Injection ſuſtained and preſerved from Corruption; 
ſo that all the venal and ſmalleſt arterial Fabric of 
the Cortex was thus defſtroy*d; But as many of the 
| ſmall Arteries thus preſerved and injected are found 
to be fifty and a hundred times ſmaller than a Hair 
of one's Head, how vaſtly ſmaller muſt thoſe be 
which were diſſolved and waſhed away, as being 
impervious to the Injection. Nor does this Ar- 
tifice demonſtrate to us the true Nature and Me- 
chaniſm of the Cortex, ſince the greateſt Number 
of the Veſſels are thus deſtroy'd, and the Remain- 
der diſlocated or unravell'd. It is obſervable that 
Ruyſch only uſed the Heads of immature Fatus's, 
or of new born Infants for theſe Preparations. 
Being aſſiſted by the Experiments of Ruyſcb 
and Lewenhoec, I can now boldly aſſert that the 
Blood does not circulate through the internal Sub- 
Nance of the Cortex of the Brain, notwithſtanding 
there 
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there are ſo many ſanguiferous Arteries and Veins 
ſpread on its Superficies; for the red Parts of the 
Blood only circulate. in the Veſſels of the Pia Ma- 
ter, the internal Part of the Cortex next the Brain 
being quite pellucid. This is true, notwithſtanding 
there are ſome ſanguiferous Veſſels obſervable in the 
medullary Part of the Brain, which perforate the 
Cortex and Medulla perpendicularly from the Pia 
Mater, without ſpreading into Branches, and ſeem 
deſigned to communicate Warmth to this Part. 
I defired Lewenhoec to examine the cortical Part of 
the Brain with his Microſcope; but his Anſwer 
was that he could fee 1 but pellucid Glo- 
bules. And Ruyſcb, by his forementioned Prepa- 
ration, has demonſtrated that the cortical Subſtance 
is a Congeries of ſmall pellucid Vaſcules like fine 
Wool, continued from the interior Blood-veſſels 
of the Pia Mater. It follows then that the Cortex 
is compoſed of Vaſcules continuous with thoſe of 
the Pia Mater, which admit only pellucid Parts of 
the Blood, and diſpoſed in Courſes not yet known, 
We know that the ſmall Veſſels are diftributed in 
a different Courſe in every particular Part of theBo- 
dy; and no doubt but they have a diſtinct and diffe- 
rent Poſition in the cortical Subſtance of the Brain, 
tho? their Minuteneſs and Pellucidity conceal the 
ſame from our Eyes. But this we may reaſonably con- 
clude, that they retain the ſame Diſpoſition in eve- 
ry Brain; for if they varied in this reſpect the rea- 
ſonable Faculties of Men would be different : And 
we ſee that ſo ſmalla Change or Diſtortion of their 
Courſe as is produced. in Drunkenneſs makes the 
ſame Man a& and think very differently from 
what he would if he was ſober. Laſtly, thoſe red 
or ſanguiferous Veſſels which ſome Authors aſcribe 
to the cortical Subſtance of the Brain, are nothing 


202 Cortex of the Brain. FS 237. 


more than Part of thoſe belonging to the Pia Mater 
which were broke in the Separation. 


8. 237. The external, aſh-colour'd *, foft 2, 
and moiſter Subſtance is termed the cortical 
Part of the Brain and Cerebellum, which eve- 
ry way exactly inveſts the whole Origin of the 
other internal, more white, dry, and com- 

& Subſtance call'd their medullary Part : 
Hon this latter manifeſtly appears to ariſe 
every way from the former 3, eſpecially in the 
Appendices, Ventricles, Crura, and Medulla 
oblongata 4; but on the Reverſe, the internal 
Part of the fpina{ 5 Medulla appears like the 
cortical of the Brain, like which it is alſo ſpread 
with Arteries, and is encompaſſed with a 


white medullary Subſtance. 


This Part indeed appears red in phrenitic Sub- 
jects, and after the Brain has been injected; but 
in a healthy State it never contains any of the red 
Globules, but appears pellucid and a little bluiſh 
like Glaſs, approaching nearer the Conſiſtence of a 
Fluid than a Solid, ſo that it cannot be cut, even 
by a Razor, without ſticking to its Sides: And if 
you ever obſerve any Blood or ſanguiferous Veſ- 
ſels herein, they muſt have been tore from the Pia 
Mater; for the red Blood and its Veſſels are always 
ſeated upon the Surface, and not within- ſide the 
cortical Subſtance of the Brain. 

So ſoft and tender as to diſſolve in an aqueous 
Liquor, and in the open Air almoſt wholly evapo- 
rates in a few Days. ; 

3 Piccolbominus firſt diſtinguiſhed the cortical 
from the medullary Part of the Brain, and _ 

v 
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ved that the Medulla terminated in that Part of the 
former which was remoteſt from the Pia Mater, be- 
ing proportionably thicker where the cortical Part 
is thicker, and thinneſt where it is covered with 
the leaſt Cortex; only in the Baſis of the Brain 
there is more Medulla than Cortex, becauſe the 
latter is here collected from the other Parts of the 
Cortex. The Medulla alſo appears to conſiſt of 
Filaments or Ducts ariſing from all the Gyri or 
convex Ridges, from whence they converge to- 
wards a Center. But we do not obſerve any ſuch 
Connexion betwixt the Cortex and Medulla in the 
Corpus Calloſum, in the Corpora Striata, in the 
Thalami of the optic Nerves, nor in the Peduncles 

of the Brain and Cerebellum; for in thoſe the Me- 
dulla is naked and covered only with the Pia Ma- 
ter without any Cortex; but then the Pia Mater 
does not here give any Veſſels to the Medulla, nor 
does it ſend down any Partitions as in the Cortex, 
but only ſerves as a Covering, 

+ The whole Medulla of the Brain and Cerebel- 
lum is collected into four Trunks or Stalks, call'd 
Crura, excepting what goes to the olfactory Nerves, 
which do not ariſe, like the reſt, from the Medul- 
la oblongata, but from the anterior Lobes of the 
Brain 1tſelf, for which Reaſon they were rather 
termed Proceſſes than Nerves by the Ancients. - 

For ſo is call'd the Medulla oblongata, after 
it has ſent out the ten Pair of Nerves Nature 
ſeems to have choſe this Inverſion of the cortical 
Subſtance here, for the more commodious Diſtri- 


bution of the Nerves from the medullary Part; 


for if the Medullary had been included in the cor- 
tical Subſtance of this Part, the Nerves muſt have 
perforated the latter as they paſs out from the for- 
mer. Another Reaſon was to prevent the Medul- 
la Spinalis from being compreſſed, to the —_— 
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of Life by a Surcharge of its cortical Subſtance with 
Blood in violent Exerciſes and Commotions, to 
which it would have been liable if diſpoſed like the 
Brain 3 but under. the preſent Circumſtances there 
is a free intermediate Space left berwixt the Medul- 
Ja Spinalis and its Theca or Caſe of Vertebræ, ſuf- 
ficient to preſerve it from any Preſſure, which 
would be follow'd with fatal Conſequences. - 


8 238. But in the Cerebellum i, thoſe two 
Subſtances (F. 237.) are ſo apparent or conſpi- 
cuous, that you may there plainly perceive the 
manner in which the Medulla ariſes from the 
Cortex, with its Proportion, Fabric and Di- 
viſions: You will alſo conſtantly obſerve the 
_ cortical Part of the Cerebellum to be firmer 

than that of the Brain, and more inclined to 
a yellow Colour, | 


In this Part the Medulla appears beautifully 
divided into many ſmall Branches, like a Tree, a- 
mong the cortical Subſtance, into which it appears 

plainly to be continued. 

F. 239. Since therefore a very large Portion 
of the Blood *, computed by Malpigbi at one 
third of the whole, is impell'd in a dire& 
and ſwift Courſe to the cortical Part of the 
Brain at each Syſtole of the Heart, it will 
thence receive a Motion of Dilatation and 
Conſtriction, though but /mall 2, fo long as 
its arterial Veſſels are thus fill'd with Blood: 
But as we are aſſured there are Arteries here, 
we know too that there muſt be ſmall Veins 3 


every 
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every where at the, Termination of thoſe Arte- 
ries, though they are not viſible, through their 
Smallneſs and the Thinneſs of the Membranes; 
there muſt be alſo ſome ſecretory Canals,” ari- 
ſing every where from the ſmalleſt or laſt Se- 
ries of Arteries in this Gland, in which there 
muſt be alſo correſponding Emiſſaries or ex- 
cretory Ducts, though neither can be diſtinct- 
ly ſeen. 2 ps 


That we may the better credit the Computati- 
on of this great Man, we ought firſt to examine 
the Diameter of the Carotid and vertebral Arteries, 
and then compare the ſame with the Diameter of 
the Subclavians and deſcending Aorta ; and if we 
find they are not quite ſo large as to receive one 
third Part of the Blood, we muſt make ſome Al- 
lowance for their Vicinity to the Heart and the 
Straitneſs of their Courſe to the Brain ($. 231 and 
ſeg.). And they cannot receive much leſs Blood 
than what is computed by Malpigbi, if we conſider 
the vaſt Bulk or Quantity of the human Brain, 
weighing four or five Pounds, or thrice as much 
as that of an Ox ; and conſidering too that it is 
| compoſed of mere Veſſels without any Fat or thick 
cellular Membrane, with which moſt of the other 
Viſcera are loaded ; from whence it is that the 
Brain never ſhrinks or waſtes like the other Parts 
of the Body in Conſumptions. Add to this, that 
the vaſcular Compages of the Brain is not ſubject 
to the Preſſure of any Muſcles, like the other 
Viſcera ; nor are the Trunks of its Veſſels lia- 


ble to be compreſſed by the Action of any 
Muſcles. 


Dr. Ridley (Phil. Tranſ. Ne 287.) having 
removed the Top of the Cranium in a living Dog, 
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and cut open the Dura Mater, perceived that the 
Brain itſelf had an alternate Subſultus or vibratory 
Motion correſponding to that of the Heart ; but it 
mult be obſerved, that this Subſultus is occaſioned 
only when the reſiſting Bones of the Cranium are 
removed: For while the Cranium is entire, as it 
cloſely inveſts the Encephalon, and is quite filPd- 
. therewith, this latter can have no Diaſtole or vibra- 
_— tory Motion without removing the Sides of the 
Cranium, which cannot be dilated by the Force of 
the Heart and Arteries. Nor will the Brain and 
Cerebellum have any Syſtole or Contraction, ſince 
their Arteries have no ſtrong muſcular Coat to con- 
tract them; whence it follows, that the Veſſels of 
the Encephalon will remain nearly equably and 
continually diſtended. We may however conclude 
the Brain has ſometimes ſuch a Motion in a ſmall . 
Degree, from the Obſervation of Malpighi, who 
upon awaking out of his Sleep had a Senſe of 
Light flaſhing in his Eyes when the Pulſe dilated, 
and an Eclipſe or Darkneſs when the Arteries con- 
tracted, which was alſo attended with a Senſation 
like a tremulous Motion in the Brain. But ſuch a 
Senſe of a vibratory Motion in the Brain can be only 
perceived in a Morning, when the Senſes are the 
quickeſt and the Senſorium the ſtrongeſt ; agreea- 
ble to which Mr. Boyle obſerves, that a blind Mu- 
fician had ſuch an exquiſite feeling in the Papillæ of 
his Fingers Ends that he could diſtinguiſh the Co- 
lour of Objects merely by that Senſe, which he en- 
joyed in the greateſt Perfection betimes in a Morn- 
ing; from whence it diminiſhed, till by Noon he 
could feel no better than other Men; concerning 
the Truth of which Mr. Boyle was ſatisfied with 
his own Eyes at the Expence of a long Journey. 
Therefore the Arteries of the Pia Mater ſeem to 
propel their Blood forwards in a quiet and even 
Stream, 
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Stream, which though not equally ſwift is yet ſo 
ſmooth and equable in a healthy State as not to agi- 
tate the Senſorium nor diſturb the Faculties, 

3 Drelincourt affirms, that the Pia Mater only is 
furniſhed with ſanguiferous Veins, and that the 
Cortex of the Brain has none; which Notion I 
take to be juſt, being perſuaded that the Arteries 


of the Pia Mater, under the Tunica Arachnoides, 
are divided into exceeding ſmall Branches, which 


being reflected back in an oppoſite Courſe, enlarge 
and form the ſanguiferous Veins of the Pia Mater; 
being thoſe Veins through which the Injections 
tranſuded into the Sinus's of the Dura Mater at 
$. 234. Ne 2. But the Reaſon why the ceraceous 
Injection in that Experiment paſſes into the Sinus's 


without its Colour or Pigment, and in little broken 


Threads diſtin& from each other, may be under- 
ſtood from the Smallneſs of the Anaſtomoſes be- 


twixt the Arteries and Veins, which kept back the 


groſs and ponderous Parts of the Pigment or Cin- 
nabar, and the finer Part of the Injection paſſing 
on into the diverging Veins with a diminiſhed Ve- 
locity, muſt retain the Shape or Form of the ſmall 
cylindrical Anaſtomoſes, or appear like broken 
Threads. 


Of the different Structure of the 


Glands. | 


$. 240. HE exceeding Minuteneſs of 
theſe Veſſels in the Brain and 
Cerebellum, concealing their Fabric from our 
| In- 
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Inſpection, has occaſioned Reaſon, though 
unaſſiſted with its proper Evidence, to attempt 
at ſupplying the Defect of Senſe by Analogy; 
vrhence various Opinions, of which the moſt 
received was that of Malpigbi, ſuppoſing the 
Fabric of this Viſcus to be glandular, till the 
contrary was aflerted by the celebrated Ruy/ch, 
who has excell'd all Anatomiſts in the Art of 
demonſtrating and preſerving the ſmalleſt ar- 
terial Veſſels in the Body. Therefore, be- 
fore we can judge of the Merits of either Opi- 
nion, we mult firſt conſider the Bodies we 
call Glands, according to the Diſcoveries made 
of them by Syluius, Steno, Wharton, de Gra- 
af, Malpigbi, Bellini, Borelli, Pyerus, Nuke, 
and Ruy/ch, who have beſt treated on the 
Subject. - 
$. 241. Of theſe Glands *, ſome of them 
are /imple 2, and others compound, or an Aſ- 
ſemblage of ſimple ones inveſted with one 
common Membrane or Integument. The 
ſimple Glands ſeparate their Juice from the 
Arteries, and convey it by their lymphatic 
Ducts, either into the Chyle, or the venal 
Blood, or elſe exhale it on the Surface of the 
Skin externally, or of the Membranes 3 inter- 
nally, throughout the whole Body : But the 
compound Glands diſcharge their Juice, ſepa- 
rated in every ſimple one, by a ſmall Duct 
continued from each, into one large Canal or 
common Emiſlary, which either opens into 
ſome ample Cavity, as of the Mouth and In- 
teſtines, or elſe diſcharge themſelves out _ 
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the Body, for various Uſes, and are, from 
their Appearance, often termed con globate, 
and conglomerate. 


The outward Appearance of the ſeveral Glands 
is ſo very different that it is next to an Impoſlibi- 
lity to frame a Definition adequate to all the Va 
riety of them: If we define them, with Fyerus, 
to be ſecretory Organs, from their Office, that in- 
deed agrees with all of them; but then are there 
not more ſecretory Organs chan Glands, as the 
Lacteals, Vaſa Exhalantia, Sc.? 

This Name is proper to a Kind of Cells (Fol- 
liculi vel Crypte) formed each of a ſingle Mem- 
brane convoluted ſo as to include a hollow Space 
or Cavity, on the Convexity of which the ſmall 
Arteries are diſpoſed, and diſtil Part of their Con- 
tents by open Orifices into the ſaid Cavity; from 
whence the ſecerned Juice is diſcharged by a ſmall 
Tube calPd its excretory, Duct, after it has been 
ſecreted, retained, and altered in its Follicle or 
Crypta. Of this Kind are the ſimple, mucous, 
and ſebaceous Glandulæ in various Parts of the 
alimentary Tube and in the Skin; and ſometimes 
ſeveral of theſe unite their excretory Ducts, as 
may be obſerved in ſome Parts of the Fauces, In- 
teſtines, Urethra, &c. Theſe have been termed 
conglobate by Malpighi, though other Anatomiſts 
generally give that Name to the Jenticular Glands 
in the Meſentery, Groins, Arm: pits, Face, and 
Neck, e. 

; If a Portion of the Skin or Pericardium be 
compreſſed betwixt the Fingers, you will perceive 
Pores or Orifices from whence a ſoft or fluid Mat- 


ter iſſues, more fluid from the latter than the for- 
mer, - 
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ſeem to occupy every individual Point. Laſt- 
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F. 242. The ſimple or ſmaller Glands (mil- 


ary, lenticular, multiform, &c.) are com- 


poſed (i.) of a thin, uniform, external Mem- 
brane, and of another adhering cloſely to the 
former internally. The fit * of theſe, con- 
fiſting of circular and elaſtic Fibres, every 
way inveſts, preſſes, contracts, and empties 
the Gland, which conſiſts chiefly of a Con- 
texture of ſmall Veſſels paſſing into and out 
of the ſaid Membrane: But the latter Integu- 
ment of the Gland, being thicker 2 and more 
compact than the firſt, detaches its Fibres in 
all Directions among the ſmall Veſſels, render- 
ing their Contexture very intricate, and has 
much the ſame Uſes with the firſt, (2.) They 
receive Arteries 3 whoſe Branches are diſpoſed 
and ſecured in a certain Order by the prece- 
ding Membranes, which ſo accurately retain 


and diſtribute the Arteriolæ to every minute 
Part of the Gland, that upon injecting them 
with Wax or Mercury, the ſmall Arteries be- 


come thereby ſo much diſtended, and the o- 


ther ſmaller Veſſels ſo much compreſſed, as 


ſeemingly to prove the falſe Notion 4 of their 
whole Fabric being only arterious. (3.) They 


are alſo compoſed of Yeins s diſpoſed and fe- 
.cured like the Arteries, - (4.) They receive a 
great many Nerves é, more, in Proportion to 
their Bulk, than any other Part of the Body ; 
and which are diſtributed ſo minutely through- 


out the whole Body of the Gland that they 
ly, 
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ly, (5.) they are alſo furniſhed with adducto- 
ry and reductory Tympbatics 7. | 


. This Integument conſiſts almoſt entirely of 
ſmall Arteries and Veins, which in a healthy State 
are not viſible, but appear large in Tumors and 
Cancers of the Glands, as if they were diſtended 
by Injection. Tis not eaſy to diſtinguiſh this Mem- 
brane from the next in found Glands without boil- 


ing, which ſhrinks and elevates the firſt Integu- 


ment, betwixt which and the next you will perceive 


the ſmall Arteries and Veins diſtributed to the Bo- 


dy of the Gland, as they are generally diſtributed 
betwixt the Duplicatures of the Membranes in other 
Parts. The very accurate Morgagni has alſo ob- 
ſerved that the Fat or cellular Membrane is inter- 
poſed betwixt theſe two Integuments of the 
Glands. 

* This Tunic is found ſo robuſt and firm in the 
Glands of the Meſentery that the Knife can ſcarce 
enter it; and the Tunica Vaginalis of the Teſticles 
Malpigbi has ſometimes found half as thick as ones 
Finger. This Integument confines the tubular 
Compages of the Gland, which breaks out and un- 
ravels when this reſiſting Membrane is in any Part 
deſtroyed : And when a Cancer has eroded the ex- 
ternal Tunic of a Gland, a frightful Tumor always 
ſprouts from the Ulcer, from the degenerating of 
this Part, as in Cancers of the Breaſts. 

3 Theſe Arteries are ſo numerous in the mall 


Glands of the Meſentery, that, after Injection, the 


whole Subſtance of the Gland ſeems to be compo- 
ſed of Arteries, which depoſit their external Tu- 
nicks to each Gland before they enter its Subſtance, 
as manifeſtly appears in the ſmaller Glands of the 


| 1 and in the ne 


5 Ruyſch 


— — 1 _ 
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* Ruyſch having perfectly injected the Arteries 
and Veins of ſome Glands, afterwards macerated 
them in Water, and by ſhaking, unravelPd or ſe- 
parated them into little Bunches, like Wool, ev 
where filPd, without perceiving any Follicles or 
Cells among them. But his ceraceous Injection 
was forced only into the ſanguiferous Arteries and 
Veins, which are the largeſt in the Body, ſo that 
the ſmaller and thinner Veſſels interpoſed betwixt 
them were thus compreſſed and obſcured, and af- 
terwards diſſolved; for all Parts of the Body diſ- 
ſolve in Water, if they have no Support to hold 
them together internally ; (upon which Principle 
the whole Maſs of fleſhy Parts diſſolve in Water 
from the Bones, ſo. as to leave what we call natural 
Skeletons, connected together by their Ligaments 
without the Aſſiſtance of Wires, of which ſort we 
have one prepared and given to our anatomical 
Theatre of Leyden, by Vander Wiel) and therefore 
we may ſafely affirm, that by this Method of pre- 
paring the Glands their minuteſt Veſſels and thin 
membranous Folliculi or Cells were diſſolved and 
waſhed away in the Water. = 

s Aﬀter Ruy/ch had filPd only the Veins of the 
meſenteric Glands as full as poſſible with his Injecti- 
on, they appeared ſo numerous and diſtended that 
the Glands which before appeared wholly arterious 
ſeemed now to be nothing but a Compages of 
ſmall Veins; as they very well might, ſince the 
Veins are fix times more capacious than the Arte- 
ries. But the red Blood, brought by the ſanguife- 
rous Arteries, 1s returned again by their Veins 
without entering into the innermoſt Receſſes of the 
Gland, termed its Follicles or Cells. 

* *Tis remarkable that the conglobate Glands 
receive more ſmall. Nerves than any other Part of 
the Body of the ſame Bulk; and the _ 
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of the Breaſt being ſo very nervous, are of 


all Parts the moſt apt to turn cancerous, when 


they are any way ulcerated: But that Cancers a- 
riſe from an Irritation and Deſtruction of theſe ' 
glandular Nerves, may appear from Experience, 
by which we obſerve how eaſily a Wart becomes. 
cancerous by bad Treatment, being an exuberant 


Fungus of the nervous Papillæ; and this ſeems to 


be the Reaſon why Ulcers are often ſo ſtubborn and 
incurable in glandular Parts. But as theſe Glands 
have neither any conſiderable Motion nor Senſa- 
tion, their Nerves ſeem to be deſigned for ſome 
other Office in them, which 1s probably to mix 
and pour out ſome of their nervous Juice into the 
Liquor ſecerned in every Part of the Gland. 


7 This has been demonſtrated by Nucte, that 
in all Parts of the Body the conglobate Glands 
have Lymphatics which paſs into and out of them : 
Even the Lacteals which are one Kind of Lym- 
phatics, do not paſs to the Receptacle of the Chyle 
or the thoracic Duct before they have paſſed thro? 
the Glands of the Meſentery, from whence they paſs 
out and are diſtributed again. And as the ſan- 
guiferous Arteries convey their red Blood in corre- 
ſponding ſanguiferous Veins, ſo the pellucid Juices 
which are thinner than Blood paſs out of their 
lymphatic Arteries into lymphatic Veins ; and we 
know that Water being injected by the ſpermatic 
Artery of the Teſticle, will paſs into and fill its 
Lymphatics, as it alſo will diſtend the I ympha- 


tics upon being injected into the Arteries of other 
Parts. 


$. 243. We muſt alſo obſerve, that theſe 
Arteries of the Glands are conical and elaſtic 
Canals, variouſly inflected, ramified, and 


P 3 con- 
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convoluted, till at their Extremities they be- 
come cylindrical i, and change into Veins 
without any farther Ramifications; but then 
before the ſmall Arteries are thus changed into 
Veins, they communicate with each other 
by an infinite Number of Anaſtomoſes 2, their 
lateral Branches are ſent off in different An- 
gles, and are very differently drfpoſed 3 in diffe- 
rent Glands. HP 


Every Artery gradually diminiſhes its Diame- 
ter as it ſends out more lateral Branches, contract- 
ing itſelf towards an Apex like a Cone ; but when 
it has done ramifying, there is then no Neceſlity 
for it to converge, but it continues its Courſe cy- 
lindrically, as we ſee by the Microſcope, in the 
Fins and Membranes of Fiſh and Frogs. Such a 
cylindric or evaneſcent Artery either continues in a 
reflected Courſe to become a Vein, or elſe diſ- 
charges its contained Liquor by a patulent Orifice 
externally on the Surface of the neareſt Membrane; 
and as the Arterigs thus terminate cylindrically, 
ſo the Veins begin or riſe in the ſame manner, and 
by uniting themſelves gradually acquire a larger 
Diameter like a Creſcent or inverſed Cone. 


No Affection of the Arteries has been more 
accurately conſidered by Bellini than this of their 
inoſculating with each other by Anaſtomoſes; from 
whence he demonſtrates that the Particles of the 
Blood impinging againſt their Angles will be divi- 
ded and broke, like as a Drop of Water falling 
from ſome Height on an Obſtacle flies aſunder into 
many ſmaller Drops. As a great many of theſe an- 
gular Diviſions of an Artery may be retained in a 
very {mall Compaſs or Point, it follows that the 
Blood may be divided into above a thouſand leſſer 

| = "ak 
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Particles merely in one arterial Spot or Bunch thus 
formed, than it would by paſſing on in the ſame 
Veſſel continued at length. Thus it is that the 
Parts of the Blood are prepared for Secretion in the 
Glands, and divided to enter the ſecerning Orifices ; 
and from the frequent Incurſions, its Parts will alſo. 
acquire a rotatory Motion, like the Blood in the 
vaſcular Plexus of the Lungs, $. 200. Tis alſo 

by theſe Anaſtomoſes, that when Particles of the 
Blood cannot go on freely, becauſe of ſome Ob- 
ſtacle or Obſtruction, they return back in the 
ſame Artery to the firſt Inoſculation, and go on 
laterally another way without any Impediment. 
This was firſt obſerved by Lewenhoec in a Bat, and 
after him by others in Quadrupeds; and I have my- 
ſelf obſerved the fame in Men when they have turn 
ed pale with a ſudden Fright. 

3 The elegant Figures and Preparations of 
Ruyſch ſufficiently demonſtrate that there are not 
two Arteries diſtributed alike throughout the whole 
Body ; for ſome run parallel, others in Arches, 
ſome in Heaps or Convolutions, and others in 
Webs or Plexus's; ſome are diſpoſed in Bunches 
like Pencil Bruſhes, Sc. 


$. 244. Therefore the arterial Blood being 
propell'd to the Glands ſuffers there a great 
Agitation, Repuljion i, Compreſſion, its Parts 
are both preſſed laterally and againſt the Sides 
of each other, their Contacts are continually 
changing, and they are forced every way, and 
prefented to every individual Point of their 
containing Veſſels 2, whence a perpetual Rota- 
tion and oppoſite 3 Preſſure of every Particle, 
by which they will recede laterally and run 
into the Branches, ſo as to be divided or atte- 

ö P 4 nuated, 


216 Structure of the Glands. © 244. 


nuated, ground together, compacted, poliſh- 
ed, mixed, kept fluid 4, and finally ſecre- 
ted 5. | 


The Blood preſſed into the Artery by the Force 
of the Heart will be repell'd and reſiſted by the 
preceding Blood, which muſt firſt be urged for- 
ward before the other can ſucceed; the propell'd 
Blood will alſo be repreſſed or reacted on by the 
Sides of the Artery it dilated ; whence every Par- 
ticle of the Blood will be preſſed in all Directions 
againſt thoſe in contact, and will not have any ſin- 
gle Point unreſiſted. | 
The ſmaller the Veſſels the more of the Parti- 
cles of the Blood will be impell'd againſt their Sides. 
(6. 219, 225) 

3 There is a threefold Preſſure upon every Par- 
ticle; (1.) from the Heart, which urges the Blood 
forwards; (2.) the Reaction of the Globules of 
the preceding Blood preſſing back upon that which 
follows; (3.) the lateral Preſſure from the Arte- 
ries acting perpendicular to their Axis, and oppo- 
fite to the two former. | 

No Part of the Body is ſooner or more eaſily 
obſtructed than the conglobate Glands ; even a- 
mong ten Perſons who expire of chronical Diſeaſes, 
one may ſafely venture to affirm that nine of them 
will be found to have an Obſtruction in the lym- 

hatic Glands, either of the Meſentery, Neck, 
Throat, or ſome other Parts of the Body. 

Of theſe ſecerned Particles there are two 
Kinds; ſome of which are of the ſmalleſt Size in 
the Blood, paſſing out of a larger into ſmaller 
Veſſels; and others which will be protruded by the 
Arteries into ſome common Cavity or Recep- 


facle, 
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F. 245. Now every arterial Branch ariſing 
from a Trunk is found to be ſmaller * than its 
Trunk in the larger Arteries, and therefore 
we may conclude it is ſo with ſmaller; whence 
the ſmalleſt or ultimate Branches will be alſo 
leſs than their ultimate Trunks: Therefore 
the ultimate ſanguiferous Arteries will tranſ- 


mit the thicker Parts of the Blood into the in- 


cipient ſanguiferous Veins, while their ſmaller 
Branches receive the more thin, fluid, and 
pellucid Parts of the Blood, leſs than the Di- 


ameters of their Orifices, into which they will 


be preſſed by a conſiderable oppoſite or oblique 
Force. 


Every Artery in the human Body is larger than 
any Branch that it emits, as we are aſſured by our 
Senſes, ſo long as the Eye or Microſcope can trace 
them; and it is doubtleſs the ſame in thoſe exceed- 
ing ſmall Arteries whoſe Minuteneſs and Pelluci- 
dity conceal them from the Eye, both naked or 
armed. But the Particles of the contained Fluid 
will be always in Proportion to the Diameter of 
their Canals; ſo that if a ſmall Artery admitting 
only ſingle red Globules is ramified, all its Bran- 


ches will be leſs than thoſe Globules, which they 


therefore will not receive; but they will admit 
thoſe Parts of the Blood which are leſs than the red 
Globules, or which are proportionable to their Di- 
ameters, while the larger red Particles will paſs on 
into the red or ſanguiferous Vein. But the next 


leſſer Parts of the Blood to the red Globules are 


the yellow ſerous ones ( per F. 226.), and therefore 
the lateral Branches of the ſmalleſt ſanguiferous Ar- 
teries 
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teries will be filPd with ſerous Globules, and con- 
ſtitute a ſecond Order of Veſſels, viz. ſerous ones. 
That there are ſuch ſerous Veſſels is proved by 
the Microſcope, Injections, and to the naked Eye 
in an Opthalmia, where the Cruor is forced into 
the ſerous Veſſels of the Sclerotica. But theſe ſe- 
rous Arteries again dividing into ſmaller Branches 
like the 2 will at laſt ſend out Branches 
of leſs Diameters than their yellow ſerous Glo- 
bules, and theſe Branches will therefore be fill'd 
with the lymphatic Globules, which are the next 
leſs in Size to the yellow ſerous ones, and conſli- 
tute a Set of Arteries of the third Order, termed 
tymphatic Arteries, ſuch as furniſh the aqueous 
Humours of the Eyes, which Humours are abſorb- 
ed or returned again to the Blood by ſerous or lym- 
phatic Veins. Hence then, the ſanguiferous Ar- 
teries will carry all the Parts of the Blood, the ſe- 
rous Arteries will convey all but the red Globules, 
and the Lymphatics all but the red and yellow Glo- 
bules, Sc. and thus probably is the Succeſſion of 
Veſſels and Humours continued, till the ultimate or 
laſt Series of the ſmalleſt Veſſels convey only the 
moſt ſubtile Juices in the Body. We are ſufficient- 
ly convinced that there are Humours much more 
ſubtile than the Lymph, ſuch as the exhaling Va- 
pours which do not become viſible unleſs conden- 
ſed by the Cold upon a Glaſs, c. to which we 
may add the natural Sweat or perſpirable Matter 
which conſtantly exhales from the Body, and will 
obſcure a Looking-glaſs held at ſome Diſtance, 
but quickly evaporates again from the Glaſs with- 
out leaving any Spot or Reſiduum ; whereas the 
Sweat that is forced or ariſes by Exerciſe, &c. is 
ſo viſcid that it can ſcarcely be wiped off from the 
| Glaſs, and leaves permanent yellow Spots behind 
it. Since therefore we are thus convinced that there 
are 
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are Liquors in the Body more ſubtile than the 
Lymph, we may reſt equally ſatisfied that there are 
alſo ſmaller Arteries which convey them, and 
which ariſe from the lymphatic Arteries in the ſame 
manner as they ariſe from the ſerous, and the ſe- 
rous from the ſanguiferous. 


F. 246. But the more ſubtile Juice which 
thus paſſes. from the ſanguiferous into the 
ſmaller Veſſels is no longer Blood but a die- 
rent i Humour, turning either to Sweat 2, the 
Matter of the Pores 3, Perſpiration 4, Tears 5, 
Ear-wax &, a ſebaceous Matter 7 betwixt Fat 
and Wax, Mucus 8, Saliva, Sputum 9, Lini- 
ment 10 or Mucilage, Lymph, Serum, Bile ir, 
Semen 12, Oil 13, Milk "4, Fat is, &c. 16 
whence theſe ultimate Branches are no longer 
call'd Arteries, but are denominated from their 
reſpective Juices, notwithſtanding they retain 


the Properties or Aﬀections of Arteries, divi- 


ding into leſſer Branches, and uniting with 
correſponding Veins: Hence the Arteries and 
Veins are not only ſanguiferous but alſo /e- 
rous 17, lacteal, lymphatic, carrying Oil, 
Water, Spirits, Sc. nor can we tell where 
this Progreſſion, or Diviſion of the Veſſels into 
leſſer Series, terminates i8; but we are from 
hence at leaſt acquainted with the Origin, Pro- 
greſs, Termination, and Office of the lym- 
phatic Veſſels; and that there are not only 
Veins 19 fo call'd, furniſhed with Valves, and 
conſpicuous to the naked Eye, but alſo Arte- 
ries of that Name, deſtitute of Valves, and 
render'd inviſible by their Minuteneſs and Pel- 

lucidity, 
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lacidity, as we are aſſured from the Ruyſchian 
Art of injecting. 


Different from the Blood at its very firſt Secre- 
tion therefrom, and differing from its own firſt 
State by ſtagnating and exhaling its more ſubtile 
Particles. 

This Humour is of three Kinds, either (1.) 
from the glandular Follicles of the Skin, which is 
oily; (2.) from the exhaling Arteries, without 
Violence, which is thin and aqueous; and (3.) 
from the ſame Veſſels forcibly diſtended, which is 
thick and ſerous, per F. 424. Sometimes we ſweat 
out a mere Oil through the Pores of our Skin; and 
after violent Exerciſe our Linen is fliff, and ſtained 
yellow by the Serum, which has been ſometimes 
follow'd with Blood. Dr. Sydenham obſerves in 
the Plague, that a ſlight Sweat proves of no Ser- 
vice; but that a clammy Sweat holding for four 


and twenty Hours expells all the Contagion. In 


pulmonary Conſumptions we alſo frequently meet 
with clammy Sweats, which very much reſemble 
the Serum of the Blood. 

3 I myſelf ſeem to have been the Perſon who 


firſt remarked this oily Matter of the Pores. *Tis 


naturally a thin oily Liquor flowing from ſimple 
Glands or Cryptæ under the Skin, through Pores 
of the Cuticle which are large enough to admit the 
Point of a ſmall Needle without making any 
Wound. It ſerves to keep the Skin ſoft and 
ſmooth, and appears like an oily Dew upon a 
Looking-glaſs, as Lewenhoec obſerves. With this 
oily and watery Liniment a healthy Man's Face is 
ſmeered all over in a Morning when he wakes, 
When this oily Liniment is totally abſterged from 
the Skin, as in the Hands of a Waſher-woman, it 
cannot then feel the Tofteſt Body without _ 

| nels, 
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neſs, When this has been preternaturally conden- 
ſed and inſpiſſated, it is often expreſſed from the 
* cutaneous Pores under the Form and falſe Denomi- 
nation of Vermicles; and after it has been ob- 
ſtructed and retained by the Cold, it occaſions an 
itching with Puſtules, if not diſſolved and diſ- 
charged by Heat. Ruyſch chuſes to call the Fol- 
licles of the Matter in the Skin rather by the Name 
of Cryptæ than Glands; and has found that his 
ceraceous Injection tranſudes into them from the 
cutaneous Veſſels, Tis a thin Liquor at its firſt 
Secretion, but after ſtanding a Week or a Fort- 
night in the Pores and Cryptæ it becomes inſpiſſa- 
ted like a ſoft Wax or Paſte in Form of a little 


Maggot; and from this Spring ariſes many cutane- 


ous Diſorders. 


+ The ſubtile Fumes or Vapours of Sanctorius 
which exhale from the inviſible Pores of the Skin, 


and which being obſtructed by the Cold, elevate 


the Cuticle into little Tubercles like the Skin of a 
Gooſe ; the ſame being condenſed on the Sides of 
a cold Glaſs turn to a brackiſh and limpid Water 
without any Oil; and the Vapours of this ſort 
which are condenſed on the Sides of a Looking- 
glaſs in the Winter time totally evaporate with- 
out leaving any Spot or Reſiduum. Beſides theſe, 
there are other perſpirable Vapours exhaled inter- 
nally in the Mouth, Fauces Gula, Stomach, Inte- 
ſtines, Bladder, Thorax, Abdomen, Meninges of 
the Brain, in which 1s conſtantly an aqueous Moi- 
ſture, very different from the Serum and Lymph, 


and in ſuch a 2 as to be viſible, whereas 


the external perſpirable Matter hardly runs into a 
ſenſible Moiſture. Vid. F. 81. 


5 A Humour altogether ſingular, brackiſh, and 
much. more ſaline than the Saliva z being inter- 
mix'd with the ſebaceous Paſte from the Glands of 
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Meibomius, it forms a third Liquor, which con- 
cretes into Scales or Lamellz by Heat, and by an 
Evaporation of its more fluid Parts frequently ac- 
quires a ſtony Conſiſtence, and hardens into a real 
Stone; which is a manifeſt Sign how much the 
Humours may be changed from their natural State 
in which they were ſecreted. This Humour is ſe: 

rated in the Glandula Innominata of Galen, and 
convey*d to the Eye by the Ducts of Meibomins, 
to keep its Tunics moiſt, bright, and ſlippery. 

s This is ſecerned in a fluid State like Oil of Al- 
monds, and ſerves to lubricate the very ſenſible 
Membranes of the Tympanum and Meatus Audi- 
torius; but by Contact with the Air it becomes 
thicker, bitterer, and of a yellow Colour ; as all 
oily Subſtances do by heat and ſtanding, not ex- 
cepting Cream itſelf, A Humour that very 
much reſembles this is ſeparated in the Follicles of 
the Gall-bladder. 

Which is now call'd, almoſt by univerſal 
Conſent of Anatomiſts, the ſebaceous Matter : It 
is thicker than the oily Matter of the other Pores, 
and may be eaſfly preſſed out of its Cells in the 


Skin behind the Ears, upon the Noſe, about the 


Nipples, Arm-pits, Nates, Pudenda, and ſuch o- 
ther Parts of the Skin, whoſe greater Attrition re- 
quires fuch a Liniment. | | 
The Mucus becoming inſpiſſated by ſtanding 
and exhaling its more aqueous Parts, appears thick- 
er than the Blood itſelf, but in its firſt Secretion it 
is as fluid as the Tears : It defends the membra- 
nous Expanſions of the ol factory Nerves within the 
Noſe from being injured by any acrid Particles 
drawn in with the Air, keeping them moiſt and 
fit for Senſation. BET 
Which is of three Kinds; (1.) the Saliva, 
very fluid and uſeful in Digeſtion (S. 68.); ok 
. N e 
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the thick Sordes of the Uvula Fauces and Parts 
adjacent, which are indeed thin and watery at firſt, 
but become _ tough and vitrious in one Night's 
time, by the Air; (3.) the Mucus or Phlegm 
from the Cryptz of the Larynx and Trachea, by 
which the very ſenſible Membranes of thoſe Parts 


are defended from the Air and its Contents ( per 


195. ). 
F An Epi Mucilage reſoreitilivig the White of 
an Egg, like which it hardens with Acids and Al- 
cohol; ſeparated in the Glands of the Joints and 
Capſules of the Tendons, obſerved by Havers and 
Douglas; and ſerving to abate the Friction of the 
Cartilages on the Heads of the Bones in each 
Joint. 

: Even this is vaſtly 1 more Avid at its firſt Se- 
cretion in the Liver, than when it appears in com- 


mon Ducts, where it mixes with the Cyſtic Bile. | 


$. 88. 
Every Body has a kind of Semen for the Pro- 
duction of its Species; I cannot, for my own part, 
except even Gold and Stones. The Seeds of Ve- 
getables apparently contain the Body and Fabric of 

the Plant; and though the Semen Maſculinum is 
fluid, it may even under that Form contain an or- 
ganiſed Structure, though inviſible, | 
This Oil is frequently obſerved circulating 
with the Blood in its Veſſels, and is ſecerned 
throughout the whole Texture of the Bones, inſi- 
nuating betwixt their Lamellz, and rendring them 
ſmooth and pliable ; and particularly it is depofi- 
ted in the very fine cellular Membrane within the 
Cavities of the Bones where it acquires the Name of 
Medulla. 

14 Which circulates along with the Blood, and 
is frequently diſcharged with it by Phlebotomy. 


This 
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This is ſecerned and depoſited in the Cavities 
of the cellular Membrane, which inveſts all the 
Muſcles and every individual Fibre of them; be- 
ing originally fluid and ſoft, it by degrees thickens, 
and only by ſtanding in the Air becomes a hard 
Fat or Sewer. 

:6 For beſides thoſe Humours which come un- 
der the Cogniſance of our Senſes, there are many 
much more ſubtile, whoſe Nature our Organs are 
not acute enough to detect and follow. 

*The largeſt of the ſmaller Arteries are ſan- 
guiferous, which before they open into their corre- 
ſponding ſanguiferous Veins, ſend off leſſer Arteries 

rom their Sides, which receive the yellow Serum 
(per F. 245.). In the ſame manner the ſerous 
Arteries ſend out laterally ſome ſmaller lymphatic 
ones before they become Veins ; and thoſe lym- 
Phatic Arteries will detach a third Series ſtill leſs, 
and ſo on with the ſeveral ſmaller Series, till they 
terminate in the ultimate or very ſmalleſt Series of 
Veſſels in the whole Body call'd Nerves, many of 
which exhale their very thin Fluid in an inſenſible 
Vapour through the Cuticle all over the Body. 
| W No Mathematician will aſſert that Matter is 
not infinitely diviſible ; at leaſt it cannot be prov'd 
abſurd : Conſider what Lewenhoec affirms of the Se- 
men Aſelli (or the Inſect call'd a Cheſlop) which 
he makes equal in diameter to a Sphere, the 
216,000" Part of the Thickneſs of a Hair. But 
Mathematicians demonſtrate, that the ſmalleſt Par- 
ticle of Matter may have as many Diviſions as the 
largeſt ; the ſmalleſt Spherule in the Univerſe has 
its Hemiſpheres, North and South Poles and E- 
quator : Whence F. Malebranch infers, that the 
whole Syſtem of the World, as large as it extends, 
may be compriſed in a ſingle Point, 


The 
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The lymphatic Veſſels, or Veins of the ſe- 
cond Order, all diſcharge themſelves into a com- 
mon Trunk or Cava, the thoracic Duct (5. 129.) 
which receives the more ſubtile Juices of all the 
reductory Veſlels, and returns them into the venal 
Blood; except thoſe Lymphatics which open im- 
mediately into the ſanguiferous Veins. But ' tis 
reaſonable to think that theſe lymphatic Veins are 
formed not all at once immediately, but by the 
Union of the ſeveral ſmaller Orders into others 
larger, which at length form conſiderable Branches, 
all opening into the common Trunk of the lym- 
phatic Cava, the thoracic Duct; and therefore the 
Lymphatics return all the thinner Juices into the 
thicker venal Blood; both Chyle, Lymph, Se- 
rum, Vapours, Cc. 


| 8. 247. But then ſome of the Branches of 
the forementioned ſmaller Arteries (5. 245 and 


246.), being no farther ramified, but continued. 


ſtrait into the very thin Membrane, which 
conſtitutes the glandular Follicles i, do at laſt 
open themſelves and diſcharge their Humours 
into the common Cavity of thoſe Follicles or 
Cells formed by the ſaid Membrane, in which 
the Humour is therefore collected, retained, 


and formed into glandular Lymph 2. 


x The Circles of the lateral arterial Branches 
open into the Cells or Cavities of the lymphatic 
Glands, into which they depoſit their contained 
Humours ; and if you preſs ſuch an arterial open- 
ing or moſt ſimple Gland, there comes out firſt a 
ſott Subſtance like Paſte, ſhaped like a Vermicle, 
and upon a ſtronger Preſſure there follows a Drop 
of a limpid Water, Peyerus having cut open and 

: cleanſed 
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cleanſed a Glandule, obſerved, by the Help of a 
Magnifier, that the whole Circumference of the 
follicular Membrane, was beſet with ſmall lympid 
Drops ſweating out. But you wilt obſerve this 
glandular Fabric in no Part more apparently than 
in the Kidneys, in which the arterial Extremities 
terminate in rectilinear Tubes, many of which 
conjoin into the Papillæ of Euſtachius, which re- 
eeive the Urine from the Arteries, and depoſit the 
ſame into the common Cavity of the Pelvis, in 
which that Excrement is collected and retained. 
Such ſimple Glands, or ſecretory Tubes and Cells, 
continued to the Arteries, have been diſcover'd in 


a great many Parts of the Body by Ruyſch, who 


having happily injected the Skin, "Found even in 
that, after removing the Cuticle, a Set of Cavi- 
ties or Cells fill'd the Injection i in the Form of lit- 
tle Worms. 

Here we meet with a Subject much controvert- 
ed betwixt Ruyſeh and Malpighi, viz, whether all 
the Lymph paſſes from the ſecretory Veſſels imme- 


diately, or whether it is firſt retained or collected 


in ſome Cavities of the Glands, and from thence 
diſcharged by the emiſſary Tube, which we call 
an excretory Duct. It may be faid for Malpighi, 
that the Glands ſwell in many Diforders from an 
Obſtruction of their excretory Ducts, while the ar- 
terial Juices having a free Ingreſs, diſtend the 
glandular Cells into Hydatids, or little round Ve- 
ficles filPd with the accumulated Lymph. To this 
Bellini adds, that mtermediate Follicles receiving 
the ſecerned Juices, are evident in the Fat or cel- 
lular Membrane; in the Kidney, where the Pelvis 
is the common Follicle or Receptacle of the Urine 
from the ſecretory Ducts; and laſtly in the Liver, 
where the Bile is received by the Ducts and con- 
vey'd to the Veſicula Fellis. Ruyſch on the _ 
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hand oppoſes. the Arguments of his Adverſaries by 
_ Preparations, in which he thinks it very apparent, 
that his ceraceous Injection paſſes directly from the 
Artery into the excretory. Duct, without entering 
into any intermediate Cells or Follicles in its way: 
For example, in the Kidneys you may eaſiy trace 
the Injection from the ſanguiferous Arteries into | ; | 
their excretory. Dutt the Ureter. But we may. a- F 
gain anſwer that his Injection fills only the larger {if 
Veſſels, compreſſing the ſmaller; and therefore [4 
ſhews us the Fabric of the Glands and Viſcera but . 
in part. | | th | 


8. 248. It is alſo probable that the Nerves 9 
of the Glands, dividing and opening into em i 
like their Veſſels, diſcharge and mix their 1 
ſubtile Juice with the contained Lymph (5. NH 
| 247), which by this means acquires, in ſome 9 
| meaſure, the Nature of the nervous Juice. DE” 
$. 249. But there are ſome of the lympha- | 
tic Arteries 1 (F. 246.), which diſcharge their 
| Lymph * immediately into the valvular Veins | 
| of that Name; and this we call vaſcular 
Lymph 3, which is frequently carried by thoſe 
Veins to the faid Glands, and in a particular 
: manner diſcharged into their Follicles or Cells, 
where mixing with the glandular Lymph and 


[ nervous Juice, they return all together in a 
mixt and ſubtiliſed State. Upon opening the 
; Abdomen of a living Animal in Health, the 
5 Lymph flows ſwiftly towards the Receptacu- 
Nl lum from all the abdominal Viſcera ; which 
- it alſo does even after Death, as we are aſſured 
r from wounding the Lymphatics, which are 
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m this Action contracted by the Cold, ſuper- 
vening Death, 


: *Tis not at all ſurpriſing that theſe Arteries 
are not viſible; for the ſmalleſt ſanguiterous ones 
are not ſo without a Microſcope : But the largeſt 
ſerous Artery muſt be, at its Origin, ſix times 
ſmaller than a red Globule or its containing Arte- 
ry, from whence the ſerous ones continually leſſen 
as they go. Add to this that the Tunics of: the 
{mall ſanguiferous Arteries are much. thicker than 
thoſe of the ſerous and lymphatics; and then the 


firſt convey a red opaque Fluid, and the others a 


pellucid or limpid Juice, whence it is no wen- 
der they eſcape the Sight, even armed with a Mag- 
nifier, F rom theſe Conditions we ſhould not be 
able to obſerve the lymphatic Veins, which are fo 
vaſtly much larger than their Arteries, if they had 
not Valves. 

> Which, together with the Blood, are the 
only Humours which concrete or harden; z the 
Lymph containing all the Parts of the Blood ex- 
cept the red Globules. 

3 We may reaſonably ſuppoſe that the return- 
ing nervous Juice conduces much to the Com 
ſition of this Lymph (per F. 292.) ; for the eva- 
neſcent Nerves terminating with the ſmalleſt lym- 
phatic Arteries compoſe lymphatic Veins, which 
are the very ſmalleſt that return Lymph, and theſe 
Veins uniting into larger Series of nervous Veins, 
will at laſt conſtitute an ordinary or common lym- 
phatic Vein, ſizable to the Number of ſmallerVeins 
trom whence it ariſes. This. vaſcular Lymph is 


therefore different from that of the Glands, being 


thicker and continually in a Circulation. 
* This vaſcular Lymph is returned to the 
Glands, after it has been ſecerned and convey'd by 
02 
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of the ſmaller into the larger lymphatic Veins, ha- 
ving Valves, which is the Opinion of Nucke, and 
confirmed by Malpight: So that the vaſcular 
Lymph returns to the Glands in the ſame manner 
as the Chyle paſſes to them from the inteſtines, by 
the Lacteals of the Meſentery. 


5 2 50. This compound lymphatic Hu- 
mour is in the next place propell'd through 
thoſe ſmall reductory lymphatic Veins ($, 
249.), to other Glands of the fame Nature 
for the ſame Purpoſes (F. 249.) and this partly 
by the Contraction of their own fibrous i Mem- 
branes with the Preſſure of the Muftks 2, and 
partly by the Pulſations of the adjacent Arte- 
ries 3 : From theſe laſt Glands it again paſſes 
to the Receptacle at the Loins, and thence by 
the thoracic Duct into the ſanguiferous Veins 4. 
And theſe ſeem to be the es mg Glands 5 
of the whole Body.” ; 


1 N orwithſtanding theſe Meu appear ſo 


very thin in the lymphatic Veſſels, we: find they 


are pretty ſtrong, and exert a conſiderable. con- 
tractile Force. 


For when the Muſcles are at reſt, the thinner 
Juices, and eſpecially the Lymph, go on but very 


flowly; whence we frequently meet with Stagna- 
tions, and Obſtructions of that Humour, forming 


a dropſical ſwelling of the Legs, very frequent in 


thoſe who lead a ſedentary Life, or — ſit and 


ſtand much. + tec 
3 The ſmaller ſanguiferous Arteries which run 
parallel to the Sides of the ſmaller lymphatic Veſſels, 


in the ſame manner as the large red Arteries arid 


4% 3 Veins. 
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Veins uſually accompany each other; or as che larg- 
eſt of theſe Lymphatics, the thoracic Ducts: runs by 
the Side of the Aorta. 

Either into the Subclavian Vein by the tho- 
racic Duct, or elſe immediately into the m__— 
Veins, Emulgents, or the Cava. 

5 Theſe Glands are of two Kinds: Some vet 
minute which ſeparate the Lymph, and are inviſi- 
ble (§. 247 ); ethers which are large and Totiſpi- 
Cuous, Ke: thoſe of the Meſentery, 1 wr res 
cave and elaborate the Chile 6. 2420 


330 + 


8. 2 50. But in \ otlier Glands the. Werne 
ſuices are diſpoſed of in a different Maimer, 
heir Follicles (5. 247%) diſcharging each their 

contained Liquor, by their Emiffaries; into 
one common i Cavity; as in the Cells of the 
Bones, Sinus of the Os Frontis, Antra of the 
upper Jaw; Sinus's of the Os Sphenoides wry 

the Sella Turcica; Meanders of the-Qs3: 

gioſum in the Noſe, the Cavities of. the N 
ſtrils and Fauces, with the Lacunæ of wa 
| Tonſils; im all which tlie ſecerned Mucus is 
Gepofited, accumulatetl an changed. T0 
theſe we may add the mucbus Glands s of, the 
Mouth, in the Back part, of the, [ORgUe, 
withoutlide and within the Epiglottis, the in- 
Jernal or. ſenſitive Parts of — ole, aud th 0 
internal auditory Paſſages, in the Fauces, 
Larynx, Trachea, Bronchia, Obfophagus, 
Stomach,  Inteftines 2, &c. in all which they 
may be termed ſimple excretory. Glandules. | 


r The Bodes of the Forehtad and u pper Je ute 
An che Fetus compoſed of ſolid and compact La- 
melle, 
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mellæ, without any Sinus's in them; but in the 
new born Infant their bony Plates diverge by de- 
grees from each other, and leave ſmall Caverns, 
of which that in the Os Frontis will contain about 
two or three Drams of Liquor, thoſe of the upper 
Jaw, when pretty large, will hold near an Ounce 
of Water each, and that in the Os Sphenoides will 
receive a large Bean. Theſe Sinus's are inveſtetl 
internally with one continued Membrane, in which 
the Veſſels are diſpoſed in a particular and beautiful 
Order, as the Injection of Ruyſch demonſtrates. 
But the whole internal Superficies of this Mem- 
brane is not only ſpread with Veſſels, but alſo eve- 
ry where beſet with little rough Tubercles, like 
ſmall Grains of Millet- ſeed, Which are the Cryp- 
tæ or little Cells, upon whoſe Convexity, over- 
againſt their emiſſary Ducts, the ſmall Arteries are 
diſpoſed and ſpent; terminating with their open 
Extremities inſerted into the Cavity of each Fol- 
licle, like Velvet or the Down of a Peach, thro? 
which pendulous or villous Extremities of the Ar- 
teriolæ, Ruyſch has thrown his qnjection even into 
the Cavity of the Follicle. Through theſe villous 
Ducts of the Arteries a thin and aqueous Moiſture 
diſtills into each Follicle where it is retamed and 
inſpiſſated, either by an Exhalation or Abſorption 
of the more fluid Parts, or both, whereby the Re- 
mainder is digeſted into a thick Mucus, differing 
in Degrees of Conſiſtence in different Parts; but 
ſo coheſive in a robuſt, and healthy Body that one 
Drop will not fall from the other, as Water will. 
This Mucus draining from the ſmall Apertures af 
its Follicles, lubricates and defends the very fine ol- 
factory Nerves, which are the moſt naked and ex- 
poſed of any, but by this Defence are ſecured. from 
the Dryneſs of the Air, and the Acrimony of its 
contained Particles: But when this Secretion is in- 
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creaſed, and the Abſorption of its more aqueous 
Parts impeded by the Winter cold, it diſtills in 
thin, watery, and cold Drops by the Noſe, eſpe- 
cially in old People. This ſame Structure is alſo 
in the Folliculi of the Fauces, and whole alimen- 
tary and acrial Tube; and in the Back- part of the 
human Tongue they appear ſo numerous and ve- 
ry conſpicuous to the naked Eye, after cleanſing it, 
that there remains not the leaſt Room for Scruples 
or Doubts, nor does even Ruyſcb, who ſo ftrenu- 
ouſly argues for the vaſcular Fabric, refuſe to ad- 
mit theſe Cryptæ. EE 

All this that has been ſaid is alſo applicable to 
- the Cryptæ of the Inteſtines, which have the ſame 
Affections. When the follicular Secretion is aug- 
mented in the Noſe and Fauces, it produces Ca- 
tarrhs or Defluxions of thoſe Parts; in the La- 
rynx, Trachea, and Bronchia, it produces a pul- 
monary Catarrh; and, in like manner, a Deflucti- 
on in the Inteſtines, c. From the Noſe this Mu- 
cus is diſcharged by ſneezing or blowing, from the 
Fauces by ſpitting, from the Wind-pipe by cough- 
ing; and from the Stomach, a like viſcid inodo- 
rous Phlegm is diſcharged by vomiting, and from 


| 725 Inteſtines in the Depoſition of their Fæces, 
6. | 


§. 252. There are again other ſuch Folli- 
cles or ſimple excretory Glands, which, ha- 
ving the fame Mechaniſm (F. 2 5 1.), diſcharge 
their contained Humour * by proper Emiſſa- 
ries, opening, not internally, but withoutſide 
the Skin; ſuch are thoſe of the external audi- 
tory Paſſages, the external Sides and Tip of 
the Noſe, the internal Entrance of the No- 
ſtrils, in the Face and Cheeks 2, Neck, Arm- 
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pits, Shoulder-blades, round the Nipples of 
the Breaſts, round the Navel, ' Hips, Nates} 
Anus, Perinæum, Pubes and Mons Veneris 
in both Sexes, Scrotum, Skin of the Penis, 
Labia. Pidendi 3 in Women , and about the 
Knees; to which modern Anatomiſts have 
kg the Denomination of ſebaceous. 


3 We bakers laid it down * 8. Rule, th eve - 
ry Humour is thin and lympid at its firſt Secretion; 
nor are we to except the oily Matter which Nature 
has ſupplied to the. Skin, to defend it from the, In- 
juries of the Air and the Attrition of « other Bodies, 
This oily Matter, originally very thin, aqueous, 
and fluid, by exhaling its more volatile Parts be- 
comes inſpiffated, and of tlie Conſiſtence of a Toft 
Paſte or Wax, call'd by Morgagni, and other 
1talian Anatomiſts; by the N r ſebaceous Mat- 
ter. | { [ 
2 05 Inſpect the * * ding; How of ons 
try-man, Sailor, c. and obſerve with what. a 
vaſt Number of large Pores the Skin is I Na 
each of which has its Sphincter and ſubjacent Cell 
or Gallipot full of oily ſebaceous Matter, which 
-ought not to be eſteemed a Matter. coming imme. 
diately from the Arteries, ſince it is collected and 
changed-in the intermediate Follicles. From theſe 
large Pores tranſudes (either by the Heat of the 
Body, of the Sun, or by external Preſſure) a ſort 
of Ointment which makes the Face ſhine, and up- 
on wiping it off on a clean Cloth, or a Piece of 
writing Paper, it appears quite oily, By ſtanding 
long in its Cells, and evaporating its more fluid 
Parts, it becomes ſo thick that you may preſs it out 
of the Pores in little round Cylinders, like Mag- 
bs „ with a black Head or dirty End, Its 
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great Uſe is to! niollify: the Cuticle, and diſpoſe 
the ſubjacent Papillæ of the Skin for the Senſe of 
Feeling; for when this Matter has been totally ab- 
ſterged from the Finger 's Ends with Soap and Wa- 
ter, as in the Hands of a Jaſner-woman, we 
cannot feel even the ſofteſt | Bod y without Uneali- 
nefs. It alſo ſerves to defend. the Skin from de- 
ſtructive Friction; in the ſame manner as Sailors 
rub their Hands with Tar to prevent their Exco- 
riation when oY! let 14 42 run n ſwiftly through 
8. 254. b the Hohe il hs" viel 
Gt according to the Diſtance of the Artery." 
from the Heart, its Situation 2. with reſpect to 
the Heart andthe Trunk from whence it ari- 
Tiles, its different Complications,5 and Number 
of Ramifications before it terminates, the dif- 
ferent Velocity 4 of the Blood moving through 
it, the Proportion that the ſingle Branch 5 
ears to its Trunk, the different Les 
Forces 6, 'both” external and internal, whic 
| diſcharg e the Humours, the different Time 
of its Landis n the common Cavity or Re- 
ceptacle, an the various Paſlages it goes thro”, 
from thence making new Changes, with the 
different Degree of Abſorption or Exhalation 8 
of the more fluid Parts ſrom the ſecerned 
Juice; all theſe Cauſes, I fay, concur to pro- 
duce that vaſt Y ariety 9 of Humours obſerved 
in the ſeveral Parts of the Body, from that 
one cammon Maſs the Blood, whoſe Particles 
are thus variouſly ſorted, ſeparated, and com- 
bined' in a uonderful 10 manner. 
jm u 
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Tis enfy to conceive that tie Blood Which is 
atiareſtichs Hcart will be different in the Motion 
and 'Combination of its Particles from. that which 18 
mort remote, ſmee the laſt will go on very flow 
ty and netain but little of the Force, whitty ithe 
Heart impreſſed on it; dor to produee 4he Fonct 
which 2 /will: exkrt at the Diſtance of | 3 ſtomꝭ the 
Heart, will __ the Force of 6 At the Diſtanda 
of 2 10 ecins] 15) 203 £4 3609 
by The Angle which the mammary Artery makes 
with the Subclavian from whence it ariſes, is v 
different from the Angle formed by the Carotid 
and its Trunk i And the/Seorttions derived from 
bothlare aquilſy different. The moſt ſolid, denſe, 
and ſpherical Parts of the Hud wall be carried.in a 
Direction neareſt to that af u right Line 3 while 
the other Particles will recede or go off laterally in 
various Angles, according to their different Solidi- 
tics, - whence will arife a gown A LURE: in the 
glandular Secretiois. 0 
5 Theſeohave been ee by. Rigebeo 
bernotalikefin'any two. Glands (F. 14.3- N*:3.)z 
Thus thednha)b Arteriolæ of the pitumary Mem- 
brane [are Hrait, in the Spleen they form Penicilli 
orchunches i encil Bruſhes; in che Kidneys theg 
tale a ſenptmtime cit vermicularCoytſe, in the Lungs 
and! elf hre [they form Plexus's or Net-works, 
which herd ſferent an various Parts, Ac. Hence 
in <otaplicatedr:Atteriesithe: Blood Will dilate chem 
more; a {triking more directly or e 
againſt hein Sides; but then the Blood gots n 
Nower in 2fuchr: decauſe of the increaſed Friction, 
hen the progreſſive Motion being diminiſhed At- 
traction betuhetithe Parts will then een and 
they will combine varioufly. 

The Blobd's Velocity r n 
nd Lungs, and (then in tlie Aorta near the 9 
om 
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from whence the Blood gradually moves ſlower as 
it recedes farther from the Heart. But the Blood's 
Fluidity is in Proportion to its Velocity; for by 
reſt or a ſlow Motion it becomes thick, but by a 
ſwift Circulation it diſſolves, and becomes more 
fluid: Thence Lewenboec obſerved the Blood moving 
much ſwifter and with. an accelerated Motion in 
the ſmall Veſſels near the Heart at each Syſtole ; 
but in the Capillaries of the Extremities he obſer- 
ved the Blood to move wich an uniform and equa- 
ble Velocit 7. 

5 The ſmaller the Beanch-i is with reſpect to its 
Trunk, the more fluid will the Liquor be which 
flows into it. Some have only regarded this Prin- 
ciple in accounting for the Secretions; but the dif- 
ferent Diameters of the ſecretory Orifices will not 
ſuffice alone, 

The more Liquor there is excreted from any 
Gland, the more there is ſecerned in it, and the Re- 
verſe; whence the Secretions will vary much ac- 
cording to the Cauſes which increaſe. or diminiſh 
them. If a Perſon drinks a great deal of ſmall 
Beer, he ſoon after makes a great deal of aqueous 
lene: and then ſome time afterwards he will void 
a leſs Quantity of a more yellow and fœtid Urine; 
therefore by only increaſing or diminiſhing the Im- 
pulſe of the Blood and nervous Juice, the ſame 
Glands will vary their Secretion both in Quantity 
and Quality. I viſit an hypochondriacal Patient 
who makes yellow Urine for the preſent, but upon 
hearing ſome diſagreeable News, a ſudden Con- 
ſtriction follows in the Kidneys, and they only ſe- 
cern a thin pellucid Water: The Blood — the 
Kidneys are ſtill the ſame, only the Orifices of the 
ſecretory Tubuli are ſo. contracted by the Spaſm or 
convulſive Motion of the Nerve, that they will 
only admit the thin and aqueous Parts; the Nerves 
mot , 
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in the Glands have therefore a great Influence and 
Concern in their Secretions. Some Glands are in- 
deed preſſed and urged on to their Secretions by the 
Protruſion of the Arteries only, as the Brain, Ce- 
rebellum, and ſpinal Medulla; and others are in- 
fluenced by the Preſſure of the adjacent Muſcles : 
In the firſt therefore the Secretion will be more 
flow and equable, but in the laſt more accelerated 
and unequal. | 

7 If the Noſe is continually blowed, the Mucus 
will not have time enough allow'd it to thicken, 
and will therefore be thin and fluid; but if it 
ftands all Night in its Receptacles, it will, by 
Morning, become almoſt as thick as Glew. The 
Bile of the Liver is thin and mild, but that which 
has ſtood ſome time in the Gall-bladder is more 
thick and bitter. Even the Fat is a thin Oil like 
Water at firſt, but acquires its Conſiſtence by ſtag- 
nating. Hence, how eaſtly may we account for 
the Viſcidity of many Secretions from a Principle 
that has eſcaped moſt who have treated on the Sub- 
ect ? 

s The Semen in the Teſticle is, at its firſt Se- 
cretion, as thin as the Tears, but in the Vas Defe- 
rens it becomes inſpiſſated into a Gluten. 


It cannot be properly ſaid that thoſe Humours 
are, as ſuch, in the Blood, becauſe they are thence 


prepared and ſeparated by the Glands; for the 
Blood contains no acrid Bile, viſcid Mucus, bitter 
Ear-wax, nor ſeminal Animalcula, c. but yet 
it contains the Matter out of which thoſe, and all 


the other Humours of the Body, are fornvd 


which common Matter of the Juices is convey'd 
from the Heart by the Arteries to the ſecretory 
Organs, but does not arrive there in the State we 
afterwards obſerve when it has paſſed the Secretion. 
Nobody will allow me to give the Name of Ale 

d 0 
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to Barley, becauſe ſuch a fermented Liquor is pre- 
pared from it. Fhe Liquor carried to the Teſti- 
cles for the Formation of Seed no more. deferves 

that Name till it has. paſſed the Secretion, than a 
rough. Lump of Iron deſerves to be called a Sword 
or Dagger. The ſeminal Humour is ſecerned thin 
and limpid from pellucid Arteries which do. not 
admit the Cruor, from whence it is tranfmitted by: 
exceeding minute Tubuli into the Duct of Hig- 
more, and paſſing through the Curls of the Epidi- 
dymis, and Convolutions of the Vas Deferens, it 
at length arrives into the common Receptacle of the 
feminal Veſicles, in a State very viſcid and different 
from what it was originally. 

1 Tis more than a little ſurpriſing, even to a 
wiſe Man, that the Blood ſhould afford ſuch a Va- 
riety of Juices, and that ſo conſiſtent a Mafs ſhould, 
by the Efficacy of repeated Circulations, yield ſo 
thin a Fluid as the perſpirable Matter of Sanctorius, 
which, after being condenſed on a Glaſs, exhales 
without the leaſt Appearance of any Faces or Re- 
ſiduum. Nor ought we to imagine the Humours 
ſo very different from each other as they might at 
firſt appear to us; for Chemiſtry teaches us that 
they afford all the ſame Principles; but they dif- 
fer in Conſiſtence and the various Proportion and 
Combination of their Parts, 


F. 254. Theſe Cauſes (F. 253.) varying in 
different Glands, and acting ſeparately i or con- 
junctly, are demonſtrated either to our Senſes 
from the thing itſelf and the Structure of the 
Parts, or are from thence deduced with the 
utmoſt Evidence that the infallible Laws of 
Mechanics will admit, aſſiſted with a Know- 
ledge of the Nature of each Humour, which 
may 
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may be eaſily obtained by every one, firice 

they have them in Poſſeſſion: We are there- 
fore from hence enabled to underſtand the 
vaſt Number and Variety of the Secretions and 
Excretions throughout the Body. 


r Scarce any one of theſe Conditions is the fame 
in two fecretory Organs, much leſs is there the 
fame Agreement of ſeveral of them in different 
Glands, if thoſe Organs are compared together. 
But if thoſe ten different Conditions be variouſly 
combined, without any regard to thoſe we Know 
nothing of, they will in reality produce a thou- 
fand Juices all very different from each other. We 
know, by the Rule of Combination, which directs 
to multiply the Product of the leffer Term by the 
next greater, that ten Terms may be combined 
362,880 different ways, as all the Words. in a Lan- 
guage are compoſed of the Letters in the Alpha- 
bet; for the Combinations of 2 will be 2 * 3 2 46 
X 4 = 24, Sc. 


F. 255. We have therefore not the leaſt Oc- 
caſion to imagine ſet Pores i, of various but 
immutable Sizes and Figures, to account for 
the Phenomena of Secretions (F. 2 54. ): It is 
even repugnant to the Laws of Nature for any 
ſuch to be in the human Body, or if there 
were, for them to act in that manner. | 


: This has been a very ancient Method of ex- 
plaining the different Secretions ; for Celſus de- 
{cribes the Hypotheſes of Aſclepias and Eraſiſtratus, 
_ explaining them all by inviſible Pores, and the Fi- 
gures of the Particles. The ſame Method of ac- 
_— for the Secretions has been allo lately — 
vive 
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vived by Cartefius, and this even with the Con- 
ſent of ſeveral eminent and ingenious Phyſicians, 
as Borelli, Gulielmini, Sc. They compared the 
ſecretory Organs to Sieves, fornithed with immu- 
table Pores of various Sizes and Figures, adapted 
to the various Particles: Thus the different Glands 
were reputed to be Sieves with Pores, that when 
the Blood offered itſelf to them, it only parted with 
ſuch Particles as were adequate in Size and Shape 
to each Strainer, whence a Variety of Humours 
from the ſame Blood. But this is far from giving a 
Juſt Solution of the Problem, why different Juices 
are ſecerned in different Parts of the Body of a de- 
terminate Nature: For (1.) we demonſtrate that 
all the Canals of the human Body are round (5. 
212.), ſince neither Reaſon or the Microſcope 
could ever diſcover Canals but what was circular in 
every Section. (2.) If a ſecretory Duct ſhould 
from any Cauſe acquire a Shape different from a 
Circle, it would eaſily change that Shape upon any 
ſlight Effort, ſince its Membranes are ſo ſoft and 
lax as eaſily to give way. The ſmalleſt ſanguite- 
rous Arteries of the Body are indeed viſible by a 
good Microſcope, though the ſecretory Ducts are 
not, which are therefore much fmaller than the firſt 
( per F. 245.), and conſequently more ſoft and 
yielding than the ſmalleſt ſanguiferous Arteries, 
which are themſelves ſo tender as to break or diſ- 
ſolve by touching them; and when their ſmall re- 
ſiſting Coats give way to the Impulſe of the Blood, 
they are always thereby diſtended circularly or eve- 
ry way equally alike, ſince the Blood impells a- 
gainſt every Point of their Sides in equal Radii 
from their Axes. We are alſo fatisfied that the 
ſame Viſcera always ſecern the ſame Humours, 
even upwards of fifty Years, the ſame Bile, tne 
{ſame Urine, the ſame Milk, in the Liver, Kid- 


neys, 
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neys and Breaſt ; but this could not be done if the 
Glands change the Figure of their ſecretory Ducts, 
for ſuch a Change would confuſe the Secretions, 
and cauſe Bile to be ſeparated in the Kidneys, U- 
rine in the Breaſts, Sc. (3.) But even granting 
immutable. Pores of various Figures, and Par- 
ticles of the Blood of various Figures, it will not 
follow that ſome Pores will only receive one kind of 
Particles and refuſe the teſt ; for whatever be the 
Figure of a Pore it will admit all ſorts of Particles 
whoſe largeſt Diameters are leſs than its own; and 
it would even reject its own adequate Particles if 
they did not preſent in a certain determinate and 
favourable Poſition, as Pitcairn demonſtrates, 
We would not however be underſtood to deny that 
the Secretions depend very much on the Fabric of 
the ſolid Parts; and that the different Structure of 
the Glands in the ſeveral Parts of the Body will 
occaſion different Juices to be ſeparated. If any 
glandular Part which ſecerns a mild and innocent 
Juice be contuſed or injured by ſome external Vio- 
lence, the Secretion is preſently diſorder'd, and 
follow'd with various morbid Symptoms, or per- 
haps a Cancer, diſcharging a moſt acrid ,and de- 
ſtructive Juice, only from the Defect or Injury of 
the Solids, by which the Juices extravaſate or ſtag- 
nate, and become. putrid or corroding. The 
Liver being obſtructed often petrefies or hardens 
like a Stone, and ſecerns Juices of a different Nature 
from healthy Bile. The Fabric of the ſecretory Or- 
gans therefore tranſmutes the ſecerned Juices, as the 
ſame Juice of the Earth is diverſified by different 
Plants into various Liquors, ſo different from each 
other, as the bitter Aloe or Colocynth, and the 
ſweet Sugar-cane, the fat Olive and the water 
Gourd, the ſowre Lemon, Sc. All which Va- 
ricty of ſecerned Juices reſult from the inſcrutable 
| Me- 
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Nature; thus, for example, in the ſeminal Veſi- 
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Mechaniſm of the animal Veſlels or the vegetable 


Tubes, the different Velocity with which they are 
propelPd, and the various Combination of their 


Particles, &c. 


F. 256. Much lefs need we have Recourſe 


to any precarious Ferments i in the Glands to 


ſolve theſe Phenomena (F. 2 54.); whether 
you imagine thoſe Ferments to be thick and 
conſiſtent, or thin and fluid, and poſſeſſed of 


a Power to ferment, precipitate, coagulate, 
diſſolve, change, or aſſimulate; for nobody 
could ever aſſign the Cauſe, Origin, Matter, 
Place, Mixture, Efficacy, Proportion, Con- 
tinuance and Effects or Uſes of ſuch Fer- 


ments. 


The chemical Writers have defined a Fer- 
ment, after Helmont and Paracelſus, to be a Sub- 
ſtance which, upon Mixture with another, changes 
the latter into a different Nature from what it had 
of itſelf without the Ferment: Thus Water being 
mixed with a Maſs of fermentable Meal into a 
Paſte or Dough, ferments much ſooner and more 
perfectly by adding a Portion of Leven or other 
Dough that has been well fermented. Theſe Wri- 
ters believe, and I was once myſelf of their Opi- 
nion, that no internal Change 1s wrought in any 
Body without a Ferment, in the fame manner as 
no vinous Spirit can be procured from any vege- 


table Subſtance without a previous Fermentation. 


The different Secretions are, according to them, 
made all by ſpecific Ferments lodged in every 
Gland and Veſſel, which Ferments change the 
newly arrived Juices into their own or a different 


cles, 
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cles, ſay they, is lodged a ſeminal Ferment, which 


mixing with the Particles of the Blood derived by 
the ſpermatic Veſſels, changes that Blood into Se- 


men, The Weakneſs of this Hypotheſis is eaſily 
ſeen through ; tor eyery Ferment muſt be fluid on 
their own Principles, or elſe they could not mix 
with nor change the Blood into different Juices, 
Allowing therefore their Ferments to be fluid, they 
muſt mix with the Blood either \ 1.) by entering the 
Arteries, which they cannot, fince the Blood moves 
in thoſe Veſſels uniformly to all Parts in a Directi- 
on that oppoſes the Return of any Juices : Or, 
(2.) they muſt be lodged in the Follicles of the 
Glands, and there mix with the Juices 3 but then 
how do they perform the Secretion which 1s already 
made? Or (3.) they mix with the Blood in the 
Veins 3 but no Secretion is thence made in any 


Part; whence it follows that Ferments have no 


Exiſtence in the Body, and that they are incapable 
of mixing with the Blood, and producing its Se- 
eretions. Add to this, there is no probable Cauſe 
or Origin of any ſuch Ferment that can be aſſign- 
ed by any one. If they ſay thoſe Ferments are 
coeval and born with the Animal ; conſider the 
Smallneſs of their Quantity that can poſſibly be 
lodged in the very minute ſeminal Animalcule, or 
its ftill lefſer Glands; and then conſider the im- 
menſe Quantity of Juices ſecerned in the Body for 
fifty Years ſucceſſively, which in the Urine only 
will at.leaft amount to 22,500 Pounds: You will 
then readily conclude that there cannot be Ferments 
enough lodged in the minute Stamina of the inci- 


pient Animalcule, ſufficient to mix with and change 


the Juices for ſo many Years, and not be waſhed 
away. If you ſay the Ferments themſelves are ori- 
ginally in the Blood, and direct its particular Juices 
io enter particular Parts of the Body, we then aſk 
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what canſes the Parts of one Ferment not to a& in 
its kind on Juices in other Parts than its own, and 
then what becomes of the unactive Ferments in the 
Parts ? at that Rate there will be an infinite Pro- 
greſſion of Ferments required to govern each 
other. | 


F. 257. Of theſe more ſimple Glands before 
deſcribed (F. 242 to 254.), or others of the 
like Nature, conjoined together by communi- 
cating Ducts, and inveſted with one common 
Membrane, are formed thoſe compound and 
larger Glands which we term conglomerate i. 
Theſe have generally one common Emiſſary 
into which the ſmall excretory Duct of each 
ſimple Gland opens and diſcharges its Liquor, 
which being collected by the common Du, 
is by that convey'd into ſome larger Cavity. 
O this kind 2 are the lacrymal Glandula In- 

nominata of the Eye, the Parotids, Pancreas, 
&c. 2 | ? 


r If the parotid Gland be macerated ſome time 
in warm Water, and then denudated of its com- 
mon Membrane, it will appear to be compoſed of 
fmall conglobate or round Glandules in Cluſters 
like Grapes, in opening any one of which you will 
perceive it furniſned with an Artery, Vein, Nerve, 
and excretory Duct, all conſtituting one of the leaſt 
conglobate Glandules; whoſe excretory Duct unites | 
with that of its neareſt neighbouring Glandule, 
and fo with the reſt, till all their ſmall Ducts uni- 
ting into larger Branches, form at laſt one large ex- 
cretory Canal. But if you compare the Fabric 
of the Liver witk this Structure of the ä 
: ' there 
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there will be found a great Uniformity in both ; 
i. e. the Liver will alſo appear to conſiſt of ſimple 
Glands ($. 247.) formed into little Bundles, again 
conjoined into Bunches; as Malpigbi has aſſerted 
in Oppoſition to Ruyſch, who by his Injections en- 


deavours to prove that thoſe Bundles are only Pene- 


cilli, or Bunches of Veſſels like little Pencil Bruſhes, 
detaching ſecretory and excretory Ducts immedi- 
ately from the Anaſtomoſes of their Arteries and 
Veins, without any intermediate Follicles or Cells. 
I ſay, without any regard to their different Opini- 
ons, the Liver will appear a Congeries of little 
Bundles like Grape Stones, united into Cluſters cr 
Bunches by their excretory Ducts, which at laſt form 
the Pori Biliary and Ductus Hepaticus. That 
thoſe Bundles are formed of mere ſimple Glands is 
apparent from a morbid Diſpoſition or Petrification 
of the Liver, which in ſuch a State appears to con- 
fiſt wholly of ſpherical Bundles like Bunches of 
Grapes, the Cavities of which are fill'd with a hard 
congealed Matter, included in every diſtinct Cell. 
Hence it follows that the conglomerate Glands are 
no more than a Number of the conglobate ones 
uniting their emiſſary Ducts, and convoluted to- 
gether in one Membrane, or that the firſt is a Re- 
petition of the laſt, 


2 Hitherto belongs the Thymus or large Gland 
in Infants, ſeated in the Top of the Thorax above 


the Baſis of the Heart. From this Gland I was 


informed that a Duct aroſe, and went into the 
Oeſophagus towards the Stomach, in a Letter ſent 
me by an Halian Anatomiſt. 


$. 258. But ſometimes the common emiſ- 
fary Duct (F. 257.) forms a ſort of arterial 
and infleted Canal i, in which the ſecerned 
15 R 3 . Juice 
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Juice is digeſted or altered, before it is thereby 
convey'd, as through an Artery, into the com- 
mon and larger Cavity (F. 257.); of which we 
have an Inſtance in Higmore's Du, the Epi- 
didymis, and Vas Defetens of the male Te- 
ſticle, leading to the ſeminal Veſicles ; But 
ſometimes again, the general excretory Du& 
or Emiſſary opens immediately into the com- 
mon Emunctory or Cavity 2. 


Another Inſtance of this kind we have in the 
Ureter, which conveys the Liquor ſecerned in the 
Kidney, to a ſecond Follicle or Cell; viz. the uri- 
nary Bladder ; which generally holding ten Ounces 
of that Liquor, demonſtrates its Retention there, 
by which it will certainly be alter'd from the firſt 
State in which it was ſeparated from the Blood, 
But in the Teſticle this Fabric is very ſurpriſing, 
the emiſſary Canal changing its Diameter three ſe- 
veral Times; for the Diameter of Higmor?'s Duet 
is larger than that of the ſeminiferous Tubuli; that 
of the Vas Deferens is ſtill larger than the Duct of 
the Epididymis; and that of the ſeminal Veſicles 
ſtill larger than the Vas Deferens; there being alſo 
a Contraction or Narrowneſs interpoſed bet wixt 
the Tubuli of the Teſticle and Duct of the Epidi- 
dymis, betwixt the Epididymis and Vas Deferens, 
and betwixt the Vas Deferens and ſeminal Veſicles; 
whence, if by an Artery we underſtand a conical 
converging Veſſel, and by a Vein one that diverges, 
we ſhall here have thrice an arterial Structure and 
thrice a venal, betwixt the Secretion and Excreti- 
on of the Semen, f = 

* We have a particular Mechaniſm in the Arti- 
culations of the Bones, where the mucilaginous 
Glands of Havers are placed in ſome Cavity of the 

| Car tilage, 
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Cartilage, and diſcharge their Juice into the com- 
mon Cavity of the Capſule, which inveſts the 
Joint, to prevent the Cartilages from heating by 
Attrition and giving Pain. But then this Liquor 
is never loſt or diſcharged out of the Body, ſince it 
has no excretory Duct opening externally ; there- 
fore it muſt be continually attenuated by the Mo- 
tion of the Joint, and again returned or abſorbed 
by its proper Ducts or Veins ; but if it ſtagnates 
ſome time for want of Abſorption, it becomes a- 
crid and excites violent Iſchiadic Pains ; and ſuch 
Diſorders frequently ariſe from a ſedentary or in- 
active Lite. 


2 59. From hence therefore we are aſſu- 
red hk the Glands ſeparate not only Water, 
Lymph and thin Serum from the arterial 
Blood, but alſo very ſubtile, faline, oily and 
ſpirituous Parts mixed together with them ; ; 
and that all thoſe Juices are either collected 
and retained, accumulated and changed in 
certain Cavities or Receptacles for the Pur- 
poſe, or elſe propell'd through the ſmaller 
Veſſels into the minuteſt Receſſes of the Body, 
for muſcular Motion and Nutrition ; and that 
having performed thoſe Offices, they are either 

returned by their correſponding Veins i to the 
Heart, or elſe exhaled out of the Body; and 
laſtly, that the remaining thicker Part of the 
arterial Blood, from whence they were firſt 
ſeparated, is ſent forward into the gradually 


diverging Veins, where mixing with the other 
venal Cone and diluting Lymph, it at length 
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returns into the Heart again, from whence it 
Caiilc, 


t Bellini rightly obſerves, that the Inteſtines 
make up one of the largeſt and moſt conſiderable 
Glands in the Body, ſince they are furniſhed with 
all the Parts of ſuch a ſecretory Organ. The firſt 
Rec-ptacle of this Gland is the Stomach, into which 
arc convey? d the Liquors of the Mouth, Fauces, 
O:i-1hagus, and of the Stomach itſelf ; from 
whence they pals, after being digeſted with the 
Food, into the Duodenum and ſmall Inteſtines, 
which make the ſecond Part of this great chylifica- 
tive Gland; and here they mix with the Bile, Juice 
of the Pancreas and Inteſlines ; fo far therefore in 
this Part Nature imitates the Follicle of a Gland, 
into which the Arteriolaz pour their Juice: but this 
is not all, forthe Inteſtines likewiſe reſemble a Gland 
in their Separation or Abſorption of the Chyle, by 
the minute Orifices of their lacteal Veins, by which 
it paſſes to the Blood, while the more groſs and 
excrementitious Parts are rejected by the Anus. In 
the ſame manner we have in all other glandular Fol- 


licles both excretory Ducts and abſorbing Veins. | 


F. 260. For which reaſon (F. 2 59.) the ar- 
terial Blood is the moſt fluid or dilute i near 
the Heart, gradually thickening in its Progreſs 
till it comes to the End of the Artery, where 
that joins to the incipient Vein; in which 
Place it will be thickeſt, moſt viſcid a, and 
apt to concrete; there it therefore requires a 
Veſſel not liable to Obfruttion 3, with an ad- 
ditional Mixture of diluent 4 Juices, that is, of 
the Lymph and nervous Juice 5, returning to 
the Heart, after the Performance of their Of. 


fices 4 
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fices: But it was neceſſary for this Dilution of 
the Blood to be made before its Propulſion in- 
to the pulmonary Arteries 6; otherwiſe it 
wou'd not be able to paſs through 'em and cir- 
culate again. 


All the Juices of the Body are ſecerned from 


the arterial Blood of the left Ventricle ; but the 
Blood is the thickeſt of any of our Fluids (per 
F. 226.), and therefore all the Juices thence ſepa- 
rated muſt be thinner than the Blood itſelf, whoſe 
thicker and red Parts are never diſcharged out of 
the ſanguiferous Arteries in a healthy State, if we 
except the menſtrual Flux. The Blood will there- 
fore be thicker, and leſs moveable in the Extremi- 
ties of the ſanguiferous Arteries than in any other 
Part of the Veſſels, ſince all the Secretions of the 
thinner Parts are made from it before it arrives 
there. But the Blood is moſt fluid in the Heart, 
where it contains all the Sorts of Particles both 


ſubtile and groſs, very intimately mix'd with each. 


other, which Mixture conduces much to Fluidi 
in a Liquor compoſed of diſſimilar Parts; but this 
will be leſs in the evaneſcent Arteries. 


The natural Diſpoſition of the Blood is to con- 
crete or turn ſolid, and the Fluidity thereof is 
forced by Motion communicated from the Heart 
and Arteries z nor does it continue that fluid 
State any longer than its Parts are kept from 
cohering by that Motion with the Addition of 
ſome Water ($. 229,); but thoſe watry Parts ſe- 
parate from the Blood before it reaches the Ana- 
ſtomoſes of the Arteries and Veins, and therefore 
the Blood which there remains will be the moſt 

viſcid and apt to concrete, 


Life 
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Life would be continually in the higheſt: Dan- 
ger, if the Blood was to paſs from the evaneſcent 
Arteries into Veſſels reſiſting its Motion; but the 
Veins continually diverge, 1o that the thick Blood 
entering ſlowly from their Anaſtomoſes or Begin- 
nings, meets with the leaſt Reſiſtance, which con- 
tinually leſſens as the Veſſels enlarge. | 

4 The more fluid Parts of the Blood, which were 
ſecerned by the lateral Emiſſaries from the ſangui- 
ferous Arteries, do not totally deſert the Blood or 
leave the Body, but are returned into the Blood a- 
gain by the Veins, excepting what exhales or is 
thrown off by the Emunctories. And as the 
ſmall, red ſanguiferous Arteries in many Parts ſend 
off yellow ſerous ones, ſo the ſmaller ſanguiferous 
Veins alſo receive ſerous Veins ariſing from their 
Arteries, and returning the yellow Serum : and 
ſuch of the thinner Parts of the Blood as do not 
return this way, are convey'd into the reductory 
lymphatic Veins, moſt of which unite into one 
large Trunk or Cava, the thoracic Duct, by which 
the Lymph is poured into the venal Blood before 
it reaches the Heart, | 

5 Which having performed its Offices returns in- 
to the Blood again by the lymphatic Veins (per 
$. 292.); and to this Juice of the Nerves we may 
add that taken in by the inhaling Veins ($. 126. 
W. 4. 5. 182. . 5. 5. 201. M. 10. 5. 295, 
and 421.) For as many of the ſmaller Arteries 
are continued ditectly into patulent Ducts, which 
exhale moiſt Vapours on the Surface of their Mem- 
branes, either into the Air externally, or into the 
Cavities and Interſtices of the Body internally; ſo 
there are alſo correſponding Veins which abſorb 
from the Air externally, and from the ſaid Cavi- 
ties internally, by which Veins thoſe Vapours are 
returned into the Blood: and that the Air which 

every 
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every way inveſts us is replete with watry Parts, 
appears from the Quantity attracted thence by dry 
Salt of Tartar. Therefore whatever moiſt Vapours 
are contained in the Air, they will be abſorbed by 
the inhaling Veins opening thro? the Cuticle exter- 
nally ; but in no Part will they abſorb more than 
in the Lungs, becauſe there thoſe inhaling Veſſels 
are fo large, as to tranſmit the ceraceous Injection 
of Rnyſch, which being forced into the pulmonary 
Vein, eſcapes by theſe ways into the Veſicles and 
ſmall Ramifications of the Bronchia. | 
The venal Blood returning from all Parts of 
the Body to the right Ventricle of the Heart, paſ- 
ſes thence from a larger Capacity to a leſs, 2. e. 
out of the right Ventricle into the hatrow converg- 
ing Arteries of the Lungs, where it wou'd ſtag- 
nate, concrete, and cauſe a fatal Peripneumony, if 
it was not more fluid and dilute than in the ineipi- 
ent Veins z in the ſame manner as Spirit of Nitre 
being injected into the Veins of an Animal turns the 
Blood into Grumes like Curds and Whey, as it re- 
turns to the Heart z by which Grumes the converg- 
ing Branches of the pulmonary Artery being ob. 
truſted, the Blood's Courſe thro? that Organ is 
tut off, and the Animal thereby ſuffocated. And 


there are very few Diſeaſes, whether acute or chro» 


nic, which prove. fatal before they have cauſed a 
Peripneumony, or render'd the Blood unfit to 

thro' the Lungs ; which it wou'd not be able to do 
in the healthy Animal, if it was as thick as in the 
incipient Veins; and therefore the wiſe Architect 
has ſo order'd our vaſcular Fabric, that all the 
Juices returning thinner than the Blood, ſhall be 
gradually poured into and mix'd therewith in the 
Veins, before it enters the right Ventricle. But 
when arrived in the right Ventricle, it there mixes 
with the highly attenuated Blood of the Heart it 


ſelf 
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ſelf from the coronary Veſſels { per F. 183.) : and 
even in the Lungs, the watry Vapours abſorbed 
from the Air in Inſpiration, make up for thoſe 
diſcharged or exhaled from the Lungs in Expira- 
tion: But being by theſe Aſſiſtances enabled to 
paſs thro' the ſmall Arteries of the Lungs, there 
will be no Danger of its finding a ready Paſſage 
thro? all the evaneſcent Arteriolæ ramified from 
the Aorta, and which give the greateſt Reſiſtance 
to the Blood where they form the incipient Veins. 


F. 261. From hence we know in what 
Parts of the Body Life and Health are more 
immediately, and in the greateſt Danger 1 of 
being interrupted ; alſo what Service the larger ⁊ 
Veſſels and groſſer Humours, with the ſmaller 
Veſſels and more /#btile 3 Humours, are of 
to render the Body ſtrong, permanent, plia- 
ble, and fit for Motion; we likewiſe from 
hence underſtand why the Veins gradually di- 
verge and grow ſenſibly larger and more /ax 4, 
for the Concourſe and Dilution of the Hu- 
mours, and this before they return into the 
Heart. 


The Circulation will be in the greateſt Danger 
of Interruption (1.) in the evaneſcent Branches of 
the pulmonary Artery (F. 260.); (2.) in the Ex- 
tremities of all the other Arteries, before they 
open into the incipient Veins, 


This I fay in Oppoſition to the minute Philo- 
ſophers, as Cicero juſtly calls them, who affirm, 
That the human Machine might have been more 
commodiouſly built than we now find it is, by the 
moſt good and wiſe Creator, Thoſe qa rg v5 

| place 
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place the higheſt Point of Health in the Perviouf- 
neſs of the Veſſels, and the Benuity of the Fluids 
approaching the Nature of Water: to procure 
both which, they order plegtiſul drinking of Tea, 
Coffee, Sc. which, like the Enticements of a 
Harlot, begin very agreeably, and for the preſent 
recruit all the Actions both of Body and Mind, 
and excite them to a briſk Activity; but then, 
like Venus, they leave fatal Effects behind them, 
a Weakneſs of the whole Habit, an Inactivity of 
the Juices, a Relaxation and Weakneſs of the Fi- 
bres, and the whole Train of hypochondriacal 
Diſorders, extending themſelves even to future Ge- 
nerations. 

To enable us to judge how wiſely the: Creator 
has formed ſome of our Juices of a large or groſs 
Texture, and others of them diminiſhing in ſeve- 
ral leſſer Series, we ought firſt to conſider, that in 
the human Machine there is required one Spring or 
Principle of Motion by which all the Juices may be 
propell'd to the ſeveral Parts where they are re- 
quir'd ; were there to be more Springs of Motion 
than one, they might be charged with being ſu- 
perfluous, or with diſturbing the Oeconomy by 
the different Degrees and oppoſite Directions of 
their Forces, which wou'd endanger the whole 
Syſtem; for we even find generally but one Heart 
in Monſters that have two Heads or two Bodies. 
As but one Heart is neceſſary, ſo it is required 
that all the animal Juices to be moved thereby, paſs 
into and mix together in its Caverns or Ventricles; 
which we find is admirably executed, inſomuch 
that there is no one Humour moving in the whole 
Body but what was lately mix'd with the Blood in 
the Heart. It was neceſſary for the moving Power 
of this Spring, the Heart, to be very conſidera- 
ble, that it might overcome all the Reſiſtances 

Pole 
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poſed to it (F. 215. ); and for the ſame Reaſon is 
was neceſſary for the Veſſels next the Heart to ba 
ſtrong, that they might ſuſtain the Impetus of that 
| Muſcle, and propell'the Blood by their own Con- 
traction when that of the Heart ceaſes. And as the 
Force of the Heart hardly extends itſelf beyond the 
firſt Series of Veſſels, i. e. ſanguiferous Arteries 
and Veins, it follows that the more ſubtile Juices 
of the Blood muſt be propelPd thro' the ſeveral 
ſmaller Series of Veſſels by the Force of the ſan- 
guiferous Arteries, Thus the Force of the Heart 
will be communicated to the ſanguiferous Arteries 
by the Blood; and by the Contraction of the ſan- 
guiferous Arteries, ſuch Parts of the Blood as are 
leſs than the red Globules will be propell'd into 
and thro? the ſmaller Series of lymphatic Arteries; 

Bur if the red Parts of the Blood were not larger 
than the yellow ſerous ones, it would all be forced 
into the lateral ſerous. Arteries inſtead of returning 
by the Veins, and there ſtop, not being able to 
enter the leſſer Lymphatics; another Conſequence 
of which would alſo be a Collapſion of the Anaſto, 
moſes of the ſanguiferous Arteries and Veins, thro? 
which Blood paſſes to the Heart naturally in con- 
tinued Threads. 

But the ſmalleſt lymphatic Globules cannot be 
produced immediately from the larger red ones, 
any more than the intermediate Lamellæ in the 
Albumen of an Egg can paſs immediately into the 
fine cryſtalline Colliquamentum that firſt nous 
riſhes the Carina; whereas by Incubation for ſome 
Days, all the Albumen is fo attenuated as. to paſs 
into the Subſtance of the Chick. There are there- 
fore intermediate Series of Arteries, which carry 
Liquors conſiſting of Particles leſs than the red 
Globules, and larger than the ſmalleſt lymphatic 
ones; and theſe we call ſerous Arteries, Here 

again 
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again the ſerous Globules are required to be of a [1 
Diameter larger than to enter the lateral lympha- | 
tic Arteries ſpringing from the ſerous ones; other- 
wiſe-thoſe laſt wou'd be deſerted, or totally empti- 
ed of their Fluid : and Experience demonſtrates, | 
that thoſe ſerous Globules are each fix times leſs q 
than red ones, (per §. 226.) But the ſergijs Glo- ; | 
bules are far from being the ſmalleſt in the Body; 

for the next Series of Veſſels, or the largeſt Lym- 

phatics, carry Spherules each fix times leſs than 

the ſerous, and thirty-ſix times leſs than the red 
Globules: ſo that the thinneſt and fineſt Fuices in 1 
the Body ariſe intermediately from the groſs Blood, 4 
thro” many Series of decreaſing Veſſels, leſt if the if 
Blood conſiſted entirely of the ſmaller Spherules it 1 
wou'd be immediately conſumed, and none left to 
return into the Heart, Hence in Men who have 1 
loſt a great Part of their Blood by a Wound, and 1 
being thirſty have indulged themlelves with drink- [|| 
ing large Quantities. of thin Liquors, we ſee an 
univerſal Dropſy is ſpeedily the Conſequence, And 
for the ſame Reaſon frequently arife watry Tumours 
from an Obſtruction of the Veſſels which then only 
admit the aqueous Parts, which pervade more ea- 
fily than others in the Blood, which ſtagnating in 
its proper ſanguiferous Veſſels, the aqueous Parts 
readily paſs into the lateral Vaſcules. Laſtly, we 
often obſerve the Blood ſo far divided and broke 
by many Cauſes in pulmonary Conſumptions, that 
it runs out of the Body in Sweats even to the De- 
ſtruction of the Patient. But on the contrary, if 
the healthy ſerous and red Globules combine into 
larger, as they oſten do in acute Fevers, then the 1 
Blood will be all confined in the ſanguiferous Veſſels, ll 
and the ſerous ones will be either empty, . or ſtuffed 'Y 
With too large Globules, by the increaſed Acti- 1 
on 
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on of the ſanguiferous Artery, whence Inflammati- 


on, a Loſs of the Secretions, Sc. 
We have before obſerved how neceſſary the 


thicker red Parts of the Blood are, ſince they alone 


generate its Heat (per$.220.) ; but it is alſo requiſite 


for the Blood to contain other ſmaller Globules a- 


dapted to the ſeveral leſſer Series of Veſſels. The hu- 
man Body being built not to ſtand ſtill, but for vari- 
ous, perpetual, and very ſwift Motions, it was neceſ- 


ſary it ſhou'd conſiſt not of one continued or ſolid 


Maſs, incapable of yielding, or inflexible to a ſmall 
Force, but of many ſmall Fibres moving eaſily by 
the Sides of each other, in their moveable Parts, 
and ſuſtained or ſecured by the ligamentary Inſer- 
tions of their other Parts. But theſe moveable Fi- 
brils muſt be hollow (per §. 440.) or elſe they cou'd 
not be nouriſhed : Therefore it was neceſſary for 
the Body to be made a vaſcular Compages, not only 
furniſhed with Veſſels of ſeveral Orders down to 
the minuteſt, but alſo with Juices of a determinate 
Conſiſtence and Texture adapted to each Series of 
Veſſels in order to pervade them. It was alſo ne- 
ceſſary for the Parts of ſome Juices to be ſo far at- 
tenuated, as to exhale in the Form of a Vapour 


 betwixt the Fibres and Interftices of every Part, to 


diſtinguiſh and divide them from each other ; and 
this we ſee is done, not with Water, for that 
wou'd be too ſluggiſh, and apt to form dropſical 
Tumours, but by a moiſt lubricating Vapour. 

+ It was neceſſary for the Veins to be lax, that 
they might be eaſily fill'd by the ſmall Impulſe of 
the lefſer Arteries, and afford room to retain or 
ſtore up the Blood to ſupply the Heart ; they ought 
alſo to be capacious for receiving the new Chyle, 
and to allow for the Blood's Rarifaction by Moti- 
on, &c. And the Figure of the Veins ought to 
be that of a diverging Cone, that the Blood "_ 

pals 
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paſs eaſily thro them as upon an inclined Plane, 
and ſo paſs to the Heart without Reſiſtance, (per 
§. 260.) 


8. 262. Some Glands however ſeem to have 
a different Fabric and Contexture (than at 
F. 257, 258.); % i that the Artery ſometimes 
conveys the thicker Parts of the Blood which 
it carries, by open Anaſtomoſes from the Ar- 
tery into the fellow Vein; and then proceed- 
ing alone, complicated and folded in its Courſe, 
at laſt diſtils a particular Juice from the 
Mouths of its laſt Extremities into a common 
Receptacle ; which Juice, tho different from 
the Blood, is nevertheleſs prepared and deri- 
ved from thence. | See Leal Lealis on the ſper- 
matic Veſſels, apud Euſtach. Opuſe. Anat. And 
indeed whoever conſiders that the Stomach, as 
a hollow Gland, has its Emiſſary, the ſmall 
Inteſtines, variouſly diſpoſed, for changing, 


diſſolving, mixing, and ſeparating the Chyle; 


and. who alſo conſiders the ſame Difference of 
Fabric in the Teſticle, Epididymis, Vas Defe- 
rens, ſeminal Veſicles, Urethra and Proſtate, 
they will perhaps not at all doubt but the ſame 
Variations may alſo obtain in the ſmaller 
Glands. Who can pretend to ſay what ope- 
roſe * Fabric may be concealed in the Cortex 
— = Brain and Cerebellum, ſpinal Medulla, 
c. 


tf 


The Paſſige of the Blood by Anaſtomoſes 
from the ſpermatic Artery into the Vein was de- 


{cribgd after Galen and * by Leal may 
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and Raw, who ſtrenuouſly oppoſed this Commus 
nication, found the ſame to be true by the Expe- 
riment of Injection, made at my Requeſt. And 
we have lately had an Account given us of a very 
evident Communication in the ſpermatic «ng 
inſerted by Dr. Mortimer in Philo. T, Franſa8. N. J. 413. 
in which. Caſe the Injection paſſed from the ſper⸗ 
matic Vein into the Artery, and from the Artery 
into the Vein. But notwithſtanding all this, we 
muſt frankly acknowledge that Accounts have been 
ſent us from England, and elfewhere, and that Ex- 
periments have been made with Injections by the 
moſt diligent and expert Anatomiſts, aſſuring us, 
that the arterial. Branches of the Spermatic i wrtd- 
thed in and out, do only adhere to the Vein, wit 
out at all being inferted into it, or making; large 
Anaſtomoſes therewith, But this we, may depend 
on, that the ſpermatic Artery. intermixing itſelf 
with the Vein,, in a Proceſs of the Peritonzeum at 
ſome Diſtance from the Teſticle, does, at its Ar- 
rival there, diſperſe into lateral Branches, termi- 
nating; in ſmall viſible Anaſtomoſes with the Cor. 
reſponding lateral Branches of the Vein, into which 
os red Parts of the Blood are tranſmitted,/-while 
the ſerous and lymphatic Parts are carried by the 
ſmaller Arteries into the Teſticle, whoſe glandular 
Pulp or Subſtance is therefore pale and bl 

while its including Tunics are abundantly ſp = 
with ſmall Blood-veſſels ; ſo that while the 
branes are plentifully ſupplied with Blood, 5 
Pulp of the Teſticle is ſupplied with pellueid Fuices 
by Arteriole much ſmaller than the ſanguiferons, 
and into which the Ryy/chian Injection will not en- 
ter. The ſame Structure is alſo obſervable in the 
Cortex of the Brain, and perhaps the ſame Mecha- 
niſin may be repeated in ſeveral other Viſcera, 
where our Eyes and Microſcopes are not able to 
Penetrate. Thus 


hus 


U 
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Thus have we in general conſider'd and deter- 
min'd the Laws and Circumſtances of Secretion 
(F. 253.) 3 but we have reaſon to ſuſpect that there 
are many Variations and Particulars not yet diſco- 
ver'd to us: for we even know in reality that Se. 
cretions may be made from a Vein, by what we 


obſerve in the Porta of the Liver from whence the 


Bile is ſeparated, The diligent Anatomiſt Raw 
formerly ſuſpected that the medullary Oil of the 
Bones was ſecerned from the ſmall Veins ; and it is 
certain that the oily Cells have a very open Com- 
munication, with the-Veins, by the ſpeedy Return 
of their, Contents that way : we are therefore not 
yet clear in the Buſineſs of all the Glands and their 
Secretions; and there are probably many Artifices 
concealed from us in this Branch of Nature, which 
we have not ſo much as ſuſpected or thought of. 


& 263. Since therefore Hippocrates, Wepfer 
and Malpigbi have, from an accurate Survey 
of the Cortex of the Brain, compared its Stru- 
ture to that of a Gland, it is evident they 
faw ſo much Similitude betwixt the Fabric of 
this Part and that of other Glands, that they 
made no doubt but the Cortex of the Brain 
was truly glandular : . has even pro- 
nounced the Glandules of the Cortex to be of 
an oval Figure, and ſomewhat angular by 
their Compreſſion on each other; and that 
the ſmall ones being diſpoſed in Curves and 
attached together, form larger oval Glandules, 
which again combine into ſtill larger; which 
laſt being collected and diſpoſed in Convolu- 
tions like the Inteſtines, immediately compoſe 


the outer Part of the Cortex: fo that the ſmal- 


S 2 leſt 
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leſt Branches of the carotid and vertebral Ar- 
teries being here convoluted into the Structure 
of a Gland, might diſtill from an infinite 
Number of their very minute Ducts or 
Mouths, the moſt ſubtile Parts of their Blood, 
into their proper Follicle or Cell, to be con- 
vey'd from thence into the Emiſlary, while the 
remaining groſſer Parts of the Blood are re- 
turned by the fmall Veins into the Sinus's. 
See F. 236. | | 

8. 264. This Opinion of Malpigbi is favour- 
ed by the Eye 2 and Microſcope 3; by the 
Brain appearing to divide itſelf into little 
Heaps, like Glands, after it has been boiled 4 ; 
from the diſtin Appearance of the Furrows 
betwixt thoſe round and prominent Heaps, by 

ring Int on the Cortex, and then wiping 
it off; from the morbid Concretion of the 
Cortex, into a ſtony Subſtance ſhaped like a 
Mulberry : to theſe we may add the Dege- 
neration of .the contuſed Cortex into a ſort of 


glandular Fungus 7, ſprouting up through the 


Hole or Fracture of the Cranium, and the 


evident Change of the fame Part into Sphe- 
rules ® or Hydatids from a dropſical Diſorder; 
all which ſeem to prove that this Part of the 
Brain has the ſame Fabric with other Glands, 


only much more ſubtile or minute. 


Who holds that the Brain is compoſed of 
Lobes, which are again made up of Lobules, and 
thoſe laſt of Follicles, upon the proper Membranes 
of which the ſmall Arteries are diſtributed, and di- 
ſtill the Spirits or moſt ſubtle Juice of any — . 

| 7 


2 C 


2 
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Body into the Cavities of the ſaid Follicles, from 
whence the Spirits flow by their proper Emiſſaries, 
the nervous Tubuli or Fibrillæ. | 

Such is the Colour, Humidity and pulpy Soft- 
neſs of the Brain, and ſo near a Reſemblance has 
it to the Fabric of other Glands, that it was rank- 
ed among thoſe Parts by Hippocrates in his Book cf 
Glands, But it does not follow, that becauſe the 
intermediate Subſtance of the Brain betwixt its Ar- 
teries and Veins appears glandular, that therefore 
it is compoſed of Follicles; ſince we know that 
many Glands are compoſed of mere lateral Vaſcules 
in many other Parts of the Body, and therefore the 
ſame Mechaniſm may obtain here. 

3 Tho' M. Lewenboec's Microſcopes were not 
very well adapted to examine pellucid Objects, he 
cou'd nevertheleſs obſerve, with his laſt or moſt 
convex Lenſes, that the Brain conſiſted of round, 
ſplendid, and as it were oily Corpuſcles, reſem- 
bling little Glands. But Malpighi preferr'd the 
Microſcopes made in England by the expert Opti- 
cian J. Marſhall, ingemiouſly contrived with three 
or four Lenſes, as deſcribed in the Philoſophical 
Tranſaftions, and in Harris's Lexicon Technicum. 
But Lewenbocc's Microſcopes were ſingle, conſiſt- 
ing of but one Lens, permitting the Diſtance of 
one Semidiameter of the Lens betwixt the Object 
and Glaſs ; which Diſtance is too inconſiderable in 
the ſmaller Lenſes to give the Object Light enough 
to be clearly viewed by the Eye of the Inſpector. 
Malpighi therefore uſed the double Microſcopes 
from England, by which he cou'd perceive the 
ſmall Arteries of the cortical Subſtance terminate in 
very minute Circles, their Intervals appearing to 
be fill'd up with little Grumes or round Bundles; 
and moſt of the Learned after him either ſaw, or 
imagin'd they cou'd ſee theſe round glandular Cor- 
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puſcles in the Cortex, which were in reality no 
more than its pellucid Subſtance terminated by the 
Blood-veſſels on every Side. 

This Artifice was uſed firſt by Malpigbi, and 
then by Vieuſſens; which laſt boiled the Brain in 
Oil for the Space of ſeveral Hours, becauſe boil. 
ing Oil is thrice as hot as boiling Water, and 
therefore makes the Brain much harder by boiling 
after the Pia Mater had been firſt ſeparated from it 
on all Sides, he perceived the whole Surface of 
the Cortex beſet with little round Tubercles or In- 


—_— but it muſt be confider'd, that the Parts 
O 


the Brain do not retain their natural Diſpoſition 


after they have been thus boiled, ſo that we can re- 


ly but little on the Experiment, which at moſt 
only demonſtrates, that there are little Portions of 
the Cortex diſtinguiſhed from each other by the 
Pia Mater, which deſerts or ſhrinks from them by 
boiling. 

3 Malpighi Ltd removed the Pia Mater, 
poured Ink upon the unequal Surface of the Cor- 


tex of the boiled Brain, and upon wiping it off, 


there remained black Lines or Furrows like the 
Marſhes of a Net, betwixt which appeared white 
oval Corpuſcles protuberant z but Rayſch eaſily 
demonſtrates, that the Ink thus deſcends only into 
the Sulci formed by the Veſſels, and therefore only 
ſhow the Courſe of the ſmall Veſſels contracted. 

* V/epfer has an Obſervation on ſome Parts of 
the Brain petrified or formed into a ſtony _ 
ſtance full of little Eminencies like a Mull 
which ſeems to be a ſtrong Argument in Favour of 
Malpighi's Notion of the Brain being glandular: 
for a Juice or ſoft Subſtance does not aſſume any 


proper Figure of its own by Concretion, but upon 


petrefying it takes the Shape of the hollow Cavity 


or Receptacle in which it was confined, ' There- 


tore 
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fore from the Appearance of the petrefied Juices in 


the Cortex of the Brain, it ſeems to follow that the 
Humours thus changed retain the Figure of the 
glandular Follicles into which they were ſecerned 
before Petreſaction; which Follicles, tho? original- 
ly inviſible from their exceeding Minuteneſs, are 
yet by this morbid Indiſpoſition diſtended and ren- 
der*d conſpicuous by the congeſted Matter. | 

5 When the Dura Mater has been wounded by any 
Accident, the Brain uſually protrudes itſelf thro? 


the Opening in that Integument, and forms a ſort 


of - fungous Excreſcence upon the Lips of the 
Wound ; fo that the narrow Part of the Cortex 
coming through the Dura Mater 1s like a Stalk, 
but the external Surface of the Fungus 1s beſet 
with rough Tubercles like little Buttons, or the 
Heads of Muſhrooms. But theſe excreſcent Tu- 
bercles are thought to be the glandular Portions or 


Follicles of the Brain diſtended, enlarged and fup- 


ported by their Peduncles or emiflary Ducts, pro- 
bably after the manner of Grapes. But in effect, 
theſe Tumours ſhow no more than that the arteri- 
al Fluid has a great Niſus or Impulſe thus to pro- 
trude Matter, and diſtend the Parts; and it is 
certain that a vaſcular Fabric or Compages may be 
equally diſtended by that Force as a glandular 
Structure. 


Another cogent Argument in favour of the 


glandular Fabric of the Cortex, is the Appearance 
which it makes in an Hydrocephalus, when the 
Sutures ſeparate ſpontaneouſly from each other; 
and after opening the Cranium, removing its In- 
teguments and inſpecting the Cortex we frequently 
obſerve it beſet with little Veſicles or Hydatids, 
diſtended with a pellucid and reſplendent 5 
or Serum; and upon opening each of them by 
Puncture with a Needle, they ſeverally diſcharge 
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a ſingle Drop of Liquor, without communicating 
with each other. This Liquor probably ariſes 
from the moiſt Vapours, which are naturally very 
ſubtile, being redundant and collected into a ſenſi - 
ble Water; but Ruyſch has, in his latter Prepara- 
tions demonſtrated, that the cellular Membrane 
is inſinuated all over the Brain, betwixt the Tuni- 
ca Arachnoides and Veſſels of the Pia Mater, in 
which cellular Fabric he has ſometimes obſerved 
an oily Fat contained; and therefore he attributes 
the Appearance of thoſe Hydatids to a Diſtention 


of theſe Cells with an aqueous Lymph. (Vid. 5. 


82.) Even every Part throughout the whole Body 
is ſurpriſingly inveſted with communicating Cells, 
which become very turgid and conſpicuous by Di- 
ſtention either with' an aqueous or oily Humour 
from the Blood; and wherever this cellular Expan- 
ſion is continued there the Parts are liable to drop- 
ſical Tumours or Diſtenſions. A Man who had his 
Legs ſwell'd to a moſt monſtrous Size by the Di- 
ſtention of this Membrane, happened to break his 
Shins by acccident, ſo as to wound this cellular 
Membrane; in conſequence of which all the diſtend- 
ing Water ran out, and left the Skin collapſed a- 


bout his Legs, that one might have imagined them 


inveſted with Bags. I therefore make no doubt 
but that as this Membrane is extended with all the 
Veſſels and Fibres of the other Parts and Viſcera, 
ſo it is likely to be in the Cortex of the Brain, 
where it may form Hydatids as in the other 
Parts, | 


& 265. But whether the ultimate little 
Branches of the cortical Veſſels be directly 
continued into the fibrous Subſtance of the 
Brain (5. 269.), as Ruyſch endeavours to prong 

Y 
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by his Preparations, cannot be determined 
by any valid i Argument; becauſe thoſe eva- 
neſcent Vaſcules are too minute to be an 

way perceived by the Eye, and even Ruyſch, 
by * moſt accurate and fulleſt injection of 
this Part, could never tinge the medullary Sub- 
ſtance of the Brain red, but it always retained 
its native white Colour (ver $. 262.). It muſt 
yet be confeſſed that this Opinion of Ruy/ch 
ſeems very probable for many important 2 
Reaſons, which we ſhall hereafter mention 
(F. 269. & /jegq.); but which ever Opinion 
takes place in the cortical Fabric of the Brain, 
whether that of Malpigbi or Reſco, the Ef- 
fects or Conſequences will be found nearly 

the fame in both. | 


We before obſerved what might be objected 
to the Preparations and Experiments of Ruyſch in 
F. 236. lince it appeared that a very great Part 
of the moſt tender Fabric in the Cortex was that 
way deſtroyed, and only that Part left entire which 
lay next the Pia Mater, and was filPd with the du- 
rable ceraceous Injection, which he could never 
force into the ultimate Series or ſmalleſt Branches of 
the Veſſels; and therefore it cannot be thence infer- 
red that there are no intermediate Glandules be- 
twixt the Extremities of the Arteriolæ and the 
Beginning of the Nerves ; he demonſtrates plainly 
that there are infinite Numbers of ſmall Veſſels in 
the Cortex, but by no means proves there are no- 
thing elſe but Veſſels, LE 

2 There are in ſhort ſuch probable Reaſons ad- 
vanced for the Opinion of Ruyſch, that I muſt at 
length come into his Notion entirely ; for if there 
were 
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were any of Malpigbi's intermediate Follicles be- 
twixt the evaneſcent Arteries of the Cortex and the 
incipient Tubuli or Fibres of the Medulla, they 
would unavoidably intercept and hinder the arteri- 


al Preſſure of the Juices into the Nerves, by which 


the whole Maſs of nervous Fluid would be retarded 
in its Paſſage through the Medulla of the Brain; 
whence muſt follow dangerous Conſequences, even 


fatal to Life, ſince Life immedately depends on 


the free and uninterrupted Influx of the nervous 
Juice from the Brain and Cerebellum. Such a 
Mechaniſm is alſo repugnant to the wiſe Conduct 
of Nature which ſhe uſes in other Parts, where we 
obſerve the ſecretory Ducts continued immediately 
from the Arteries, and conveying their Juices 
thence from the Blood without any Delay ; where- 


as in all Glands, where Secretion is performed in 


Follicles, the Juices are not ſecerned and diſper- 
ſed equally, but there are a fort of Paroxyſms or 
Fits of an increaſed and diminiſhed Secretion, as 
we obſerve in the Bile, Semen, Urine, c. But 
there are no ſuch Fits of an increaſed and diminiſhed 
or irregular Secretion in the Brain, and it would 


be dangerous for ſuch to be there. We know the 


Follicles propell their contained Juices by a mem- 


branous Contraction, and not by the protrufive 


Force of the Arteries; and that their Contraction 
is not conſtantly but at Intervals, and therefore 
Malpigbis Doctrine would infer alternate Repleti- 
ons of the Nerves from their Follicles, fo that we 


ſhould thus be ſenſible and inſenfible at Intervals. 


The Subſtance of the Brain ſo very exactly filling 
the whole Cavity of the Cranium, is alſo a ſufficient 
Evidence there can be no Accumulation or Con- 
traction in any Cells of the Cortex; and if there 
were intermediate Glandules in that Part we ſhould 


hardly ſuffer ſuch an Eclypſe or fudden Loſs — 
a 
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all the Functions depending on the Brain and 
Nerves, upon removing the arterial Preſſure of 
the Blood from the Encephalon, as in bleeding, Cc. 
But we experience that this Preſſure of the Blood 
from the Heart and Arteries is no ſooner deſtroyed 
or impaired, but that very Inſtant all the Functi- 
ons of the Brain ceaſe, and return again as ſud- 
denly when that arterial Preſſure is reſtored. Laſt- 

ly, we hardly ever meet in the Brain, even of 80 
Years ſtanding, with thoſe Diſorders ſo frequent in 
other glandular Parts, which have a much ſtronger 
Fabric. | 


F. 266. The Extremities then of thoſe 
ſmalleſt arterial Branches (F. 265.), or of 
thoſe little glandular Follicles ($. 253.), ſend 
out ſinall white Threads, which, becoming 
more compact, unite and form the Corpus 
Calloſum and Medulla of the Brain, which 
laſt is cloſely inveſted by and connected to the 
Cortex i or cineritious Part, both in the Brain 
and Cerebellum ; fo that wherever the cortical 
Part terminates there the callous or medullary 


Part always begins. 


Which ought not to be thought as deep as the 
Sulci of the Brain, in which the Pia Mater inſerts 
itſelf; for I have frequently demonſtrated that the 
whole Cortex hardly ever exceeds the Thickneſs of 
a Finger's Breadth. 


F. 267. But which ever way theſe Parts 
communicate, the cortical Machine is fo ac- 
commodated or adapted to the medullary 
Subſtance, that it adheres not only to ſq 

ur- 
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Surface both of the Brain and Cerebellum, but 
alſo to the outermoſt Appendices of the Cor- 
pus Calloſum, and to the Ventricles, and is 
even continued i with the ſpinal Medulla, 
and the oblong Tract or Portion thereof, which 
is without the Brain; but ſo that in this latter, 
the cortical 2 is included in the medullary 
Part, and intercepts a ſort of Sinus in its 
middle, in which a vaſt Number of ſmall 
Arteries are ramified down the whole Extent 
of the ſpinal Medulla. 


The cortical Subſtance. is not only continued 
down the middle of the whole ſpinal Medulla, but 
- alfo abounds there more or leſs in Proportion to the 
Number of Nerves ſent out; whence it is too that 
the ſpinal Medulla is very thick even at the Os 
Sacrum, where one might imagine it muſt have 
been exhauſted by detaching ſo many and large 
Nerves in the Way. . 

It was altogether neceſſary for the medullary 
to include the cortical Subſtance in the Medulla 
Spinalis; becauſe the medullary Fibres ariſe every 
where directly from the cortical ones; but if the 
cortical Subſtance had been placed withoutſide the 
Medullary, then the Fibres of the laſt muſt have 
concurred towards the Center and there have met; 
but they are deſigned not to meet but to be ſent 
out in Nerves, and therefore they would then have 

erforated the Sides of each other, i. e. the me- 
dullary Fibres of one Side forming Nerves, would 
ſend them through the cortical and medullary Sub- 
ſtance on the other Side of the Spine, ſo that the 
Nerves of the right Side would have ariſen from 
the left, and the Reverſe. To prevent theſe In- 
conveniences and Embarraſſments Nature has ” 

verte 
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verted the Fabric of the Brain in the ſpinal Medul- 
la, placing the cortical or cineritious Subſtance 
withinſide, and the medullary Subſtance without, 
that the Fibres of the laſt might be collected like 
the Radii of a Circle, and formed into Nerves. 
Vid. §. 237. 


8. 268. So that wherever this Compages 
(§. 263.) of inviſible Arteries and correſpond- 
ing inviſible * Veins is continued, throughout 
the Encephalon or Brain and its Appendages, 
there we alſo of neceſſity meet with this corti- 
cal Subftance, as well in the Receſſes, Convo- 
lutions, Diviſions, Interſtices and Appendices, 
as in the external Superficies thereof next the 
Cranium. | 


No ſanguiferous Veſſel was ever obſerved in 
the cineritious Part of the Brain; none of thoſe 
Arteries belong to it which go down perpendicu- 
larly from thoſe of the Pia Mater, which are di- 
ſtributed in the Sulci of the Brain. Nor has the 
cortical Subſtance any ſanguiferous Veins, as Raw 
and Drelincourt have obſerved ; and yet if we con- 
ſider what a vaſt Quantity of Blood is brought to 
the Brain by the Arteries, the greateft Part thereof 
muſt be returned by the Veins of the Pia Mater 
into the Sinus's, ſince the Arteries do not ſend any 
of their Blood immediately into the Sinus's (per 5. 
234.) . In a Man that is hang d the Blood finds 
Admittance to the Brain by the carotid Arteries, 


- which are deeply ſeated, but is prevented from re- 


turning again by the Veins, which, lying near the 
Skin, are compreſſed by the Rope; thus all the Ar- 
teries and Veins of the Pia Mater will be diſtended 
with Blood as if they had been fill'd with * In- 
| jection 
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jection of Rayſcb; but notwithſtanding the Sinus's 
and Veins are thus turgid and diſtended, there is not 
the leaſt Redneſs to be obſerved in the Subſtance 


of the Cortex; and therefore it follows, that all 


the red Blood circulates only from the ſanguiferous 
Arteries into the ſanguiferous Veins of the Pia Ma- 
ter, whence it paſſes into the Sinus's of the Dura 
Mater. But though there are no fanguiferous Veſ- 
ſels in the Subſtance of the Cortex, yet there are 
ſmaller ones which convey Juices thinner than the 
Blood, as we are aſſured from the Nutrition and 
Growth of this Part which enlarges in Proportion 
to the reſt of the Body, which could not be effected 
without a Diſtention by the Juices impell'd by the 
Heart; and the Truth of the Fact is confirmed 
by all the Evidence that Reaſon and Analogy can 
afford; and therefore this ſeems to be the genuine 
Fabric of the Cortex: Yiz. from the ſanguiferous 
Arteries of the Pia Mater arife (1.) ſanguiferous 
Veins which open into the Sinus's, and (2.) ſerous 
Arteries which admit all but the red Parts of the 
Blood, and again ſend off ſmaller lymphatic Ar- 
teries, and correſponding ſerous Veins, fo that the 
ferous Artery tranſmits its groſſer and yellow Parts 
into ſerous Veins, and the more ſubtitle and pellucid 
into [ymphatic Arteries ; which again ſend out many 
other fmaller Series of lymphatic Arteries, till 
the haſt Series of them terminate in the nervous 
Tubult or medullary Emiffaries of the Brain, The 
infinite Number of Anaftomofes or Communicati- 
ons betwixt the Branches of the ſeveral Series or 
Strata of pelluid Arteries in the Cortex, is the 
Reaſon that this Secretion and the Action of ſome 
of the Nerves does not ceaſe when Part of the cor- 
tical Subſtance has been ſuppurated or otherwiſe de- 
ſtroyed; becauſe the innermoſt Strata of Arteries 
are ſti}! ſupplied with their Juices by the lateral A- 

* naſtomoſes 
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naſtomoſes or Communications of their Branches 3 
ſo that if the Medulla of the Brain be not totally 
prived of all its cortical Subſtance in any Fart, 
85 Secretion will ſtill continue there, An. ſup ly 
e medullary Tubuli, . notwithſtanding the "ba 
Mater and ſuperior Veſſels are deftroyed © or bes 
rated. Theſe Anaſtomoſes of tlie Veſſels ſeem to 


be diſpoſed in the manner of the Circulus Arte- 


rioſus Wilthanus, 
. Mee , 


5755 2 


Of the Medulla of t. the Brain. 


5. 26 0 N CE therefore Part of the Me. 
dulla ariſes from every Point of the 

Cortex, the former muſt of neceſſity be very fine 
and tender at its Origin; but conjoining in its 
Progreſs or Deſcent with the other neighbour- 
ing Tubuli like itſelf, it becomes gradually 
ore large ?, compact, and viſtble, "fo as to 
Nin the Medulla and Corpus Calloſum 
of. the Brain, with the Crura of the Medulla 
dblongata, the Thalami of the optic Nerves, 
the Medulla oblongata and its Crura, Pro- 
ductions and Protuberances 2, with the Me- 
dulla of the Cerebellum, and its Continuation 
into the Medulla oblongata of the Brain, 
which, uniting + herewith, forms the Corpora 
Pyramidalia and Olivaria, and then extends 
itfelf down in the ſpinal Medulla, even to the 
ſecond Vertebra of the Loins, where it is divi- 
ded A Integuments from the Pia a oy 

in 
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diſtin& Nerves, which are diſperſed from this 
laſt Head or Origin of them, like a Horſe's 
Tail, as it is alſo named; and laſtly, it is 
from this medullary Subſtance, lodged in the 
Cranium and Cavity of the Spine or Chain of 
Vertcbrz, that all the Nerves 4, in atiy Part 
of the Body whatever, take their Origin. 


We are not able to diſcetn one of the ſmalleſt 
or moſt ſimple Fibrills of the Medulla ariſing from 
the Cortex, even by the beſt Microſcopes ; and 
the little ſanguiferous Arteries, which are by ma- 
ny Series larger than the Tubuli or Fibrils of the 
Medulla, cannot be perceived by the naked Eye: 
But when many of thoſe minute Fibrills of the Me- 
dulla conjoin into a Faſciculus or Stratum of a 
hundred or a thouſand, &c. we can then perceive 
them under the- Form of the medullary Subſtance 
of the Brain. | * 
The Creator ſeems to have framed the Brain 
with ſo many Eminences and Convolutions, that 
the cortical Subſtance might have the greateſt Ex- 
tent of Surface, and that the greater Number of 


medullary Fibres might ariſe from it, and be from 


thence diſtributed in diſtinct Orders or Claſſes, 
without interfering together in their Courſes, 
There is not one, even of the ſmalleſt Nerves, 
which ariſes immediately from the cortical Sub- 
ſtance either of the Brain or Cerebellum, nor even 
from the medullary Subſtance of either of them ſe- 
parately; but the Nerves all ariſe from the Medulla 
oblongata formed by the Conjunction of the Me- 
dulla of the Brain and Cerebellum. | 
We ought not ſtrictly to confine all the 


| Nerves to fo narrow Bounds as forty Pair only: 


for in each Faſciculus or Nerve of thoſe Pairs, are 
| con- 
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contained an infinite Number of other Nerves 
diſtinguiſhed by their proper Membranes, and 
thence diſperſed into all the ſolid Parts of the Body, 
which they conſtitute. So that in the human Body, 
as the incomparable Sydenham wiſely obſerves in 
treating of hypochondriacal Diſorders, we meet 
with two. Syſtems or Principles of Motion com- 
bined together; viz. (1.) the external or vaſcular 
Syſtem, on which Life 1 5 and (2.) the interior 


nervous Syſtem for Senſation, Sc. of both which 


Syſtems the whole loco- motive Animal is compo- 
ſed. 


F. 270. But that the Filaments which com- 
poſe all theſe Nerves, were originally ſeparate 
and diſtinct from each other in the Brain, 
notwithſtanding they ſeem there conjoined 
into one continued or compact Maſs, will be 
ſufficiently apparent to any one who conſiders 
05 their Origin, Compoſition, and Progreſs 
rom the diſtindt 1 Portions of the Cortex; 
(2.) their Appearance in the Brains of Fiſb 2, 
Hares, Sheep, and. Oxen, either crude or 
boiled ; in which the medullary Fibrills are 
manifeſtly obſervable like depreſſed Cylinders 
diſpoſed in Striz, by the Sides of each other, 
like the Teeth of a Comb; (3.) the ſmall /an- 
gurferous 3 Veſſels infinuating betwixt the me- 
dullary Fibrills, and making a manifeſt Divi- 
ſion or Separation of them; (4.) the Invertion 
or«Interpoſition of the Cortical within the am- 
bient medullary Subſtance 4 of the Medulla Spi- 
nalis ; (5.) the Courſe of the white Fibres diſ- 
perſed through the middle of the cortical Sub- 
*- 8 T ſtance, 
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ſtance, which is continued 5 in the Back-part of 
the ſpinal Medulla before its Egreſs —— the 
Cranium, and are alſo obſervable in the Sides of 
the ſame ſpinal Medulla, near its Origin with- 
in the Cranium, but are beſt ſeen in the Ap- 
pendices of the Corpus Calloſum and in 
Cerebellum itſelf; and (6.) laſtly, the Colle. 
ion, and Diſtribution of theſe medullary Fi- 
brills, firſt into the Medulla Oblongat, and 
then into all the Nerves © of the Body. 


The cortical Subſtance, we obſerved, is vari- 
ouſly diſpoſed in diſtinct Convolutions, and termi- 


nates internally where the medullary Fibrills begin ; 


whence it follows that the Combination of medul:- 
lary Fibres muſt have aroſe from diſtinct Norden 
of the Cortex, per $. 266. 

The medullary Fibrills appear moſt diſtin 
in the Brains of ſuch Animals as .have_.a very 
ſwift Motion of their Muſcles, and in thoſe Brains 
they are obſerved in Striz, or, diſpoſed like the 
Teeth of a ſmall Comb, as Malpight has deſeribed 
them 1 in Fiſh. © © 

If you divide a Portion or Convolution of the 
nt Subſtance tranſverſſy, after the Brain is in- 
jected, there does not appear ſo much as one red 
Spec or divided Blood. veſſel; but if you divide a 
Portion of the medullary Subſtance in the ſame 
manner, you will perceive innumerable red Points 
betwixt the milk-white Fibres of the Medulla; 
which red Points are divided Veſſels, which come 
down perpendicularly from the Pia Mater, where 
it inſinuates betwixt the Gyri of the Cortex, and 
are not diſperſed in a reticular manner among the 
Subſtance of the Medulla, but ſeem to run parallel 


with the medullary Fibres, to communicate 


1 | Warmth 


F . 


1 


Arn 
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Wartnth to this coldeſt and moſt exanguious Part 
of any in the Body: But theſe Veſſels muſt of ne- 
ceſſity divide and diſtinguiſh the medullary Fa- 


bric into Faiciculi or Portions; and in the fame 


manner we obſerve the optic Nerve is perforated 


in its Center by a ſmall Artery of its own, which 


divides the medullary Subſtance of that Nerve. 
The internal or cineritious Subſtance of the 
ſpinal Medulla, appears (by the Ruyſcbian Art of 
injecting) all over beſet with red Veſſels, like the 
Cortex of the Brain, with its Pia Mater. This 
vaſcular Plexus in the midft of the ſpinal Medul- 
la is the Seat of a Diſorder ſimilar to the Hydro- 
cephalus, being a Dropſy of the internal cortical 
Subſtance of the ſpinal Medulla, ſo often fatal to 
Infants, and deſcribed. by Tulpius and others by the 
Name of Spina bifida; in which, as in the Hy- 
drocephalus, the: bony Caſe is divided and vaſtly 
diſtended, as the ſtagnant Lymph is accumulated. 
Ruyſch has demonſtrated Fibrills paſſing in a di- 
ſtin and tranſverſe Courſe from the cineritious to 
their Inſertion in the external or medullary Sub- 
ſtance of the ſpinal Marrow. ad od | 
In every Proceſs or Protuberance formed by 
the Brain before the Medulla oblongata, Nature 
ſeems to have ſtudiouſly placed ſome of the cineri- 


tious Subſtance z as we may plainly perceive in 
the Nates, Teſtes, Corpora Olivaria, and Py- 


ramidalia, Sc. | 
The medullary Subſtance of the Brain ariſes in 


diſtin&t Portions from the cortical Part, and is af- 


terwards divided or ſplit into the ſeveral diſtinct 
Nerves of the Body: But any one of thoſe Nerves 


being macerated in Water, divides or ſplits into a 


thouſand Fibres or ſmaller Nerves, which were no 
leſs diſtinct from each other in the Subſtance of 
the Brain than in the Body of the Nerve. In * 
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the nervous Syſtem may be well compared to a 
Tree, the Trunk of which is repreſented by the 
Medulla Oblongata, the Root by the medullary 
Subſtance of the Brain and Cerebellum, and the 
Branches by the ſeveral Nerves of the Body: But 
there is not any diſtinet Twig, or even Fibre, in 
the Branches of a Tree which were not alſo diſtinct 
from each other in the Trunk; nor any diſtinct 
from each other in the Trunk which were not e. 
qually ſo in the Root, as Dr. Grew has long ago 
demonſtrated, We do not as yet enquire whether 
the medullary and nervous Fibres are pervious and 
tubular, but we here undertake to ſhew that the 
Medulla. of the Brain is not a confuſed Maſs like 


a Sponge, but an Aſſemblage of ſmall Threads 
diſpoſed in a diſtindt Order. 


8 271. The Courfe of theſe medullary 
Fibres is perceived to be as follows: (I.) Ari- 
ſing in diſtin& and very ſlender Fibrills from 
the ſpherical. Cortex i inveſting the Medulla, 
they firſt converge towards the Center of a 
Sphere, and form the whole medullary Sub- 
ſtance, from whence again diverging, the 
ſuperior Fibres are collected into the Corpus 
Callaſum ⁊ and Fornix, while the lower Fibres 
meet in the anterior and poſterior Crura 3 of 
the Medulla Oblongata 4, and in the annular 
Protuberance; (2.) thoſe of the Cerebellum, 
which ariſe like the former, converge 5 and 
then unite with the two preceding, but they 
all combine in their three different Directions; 
(Z.) all theſe Claſſes of medullary Fibres uni- 
ting into one Faſciculus or Bundle, re 

the 
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the ina l Medulla © ; (4.) the like fart of me- 
dullary Fibres ariſing all round from the inter- 
nal or cineritious Subſtance of the ſpinal Me- 
dulla, unite with every Point of the inner 
Surface of its white Medulla from the Ence- 


phalon, and give the laſt Increaſe to its 
Bulk. 


The Pia Mater forms many Arches, and gives 
the Cortex of the Brain a ſpherical Figure, that it 
might afford riſe to the greater Number of medul- 
lary Fibres. 
> The medullary Fibres converging from all the 
upper Parts of the Cortex, unite together and form 
the Corpus Calloſum, with its Fornix or arched 
Roof ; after which they meet with the lower me- 
dullary Fibres and compoſe the third Veatricle : 
But the inferior Fibres of the Medulla terminate 
in the anterior and poſterior Crura of the Meduila 
Oblongata, which combine with the medullary 
Fibres of the Cerebellum and the annular Protube- 
rance ; ſo that the Corpus Calloſum and Medulla 
Oblongata may be reckoned the two Trunks or 
Foot-ſtalks to the Medulla of the Brain. 

The Crura may be diſtinguiſhed: into two or 
four, according as the Lobes of the Brain are di- 
vided laterally, and into anterior and poſterior. 

* This is compoſed (1.) of the converging Me- 
dulla, which is diſtributed into the nine Pair of 
Nerves : (2.) Of the Medulla from the Cerebel- 
lum, whence paſſing to the fourth Ventricle it aſ- 
cends and unites with the Medulla Oblongata: (3.) 
Of the medullary Fibres from the upper Parts of 
the Brain, which paſſing over thoſe of the nine 
er of Nerves, terminate in the ſpinal Me- 

Ulla. 
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5 Thus the Fibres of the Cerebellum all uniting 
with thoſe of the Brain compoſe the Medulla Ob- 
longata; and where the Medulla of the Cerebrum 
a id Cerebellum meet together they form the annu- 
lar Proceſs or Protuberance; and the fourth Ven- 
tricle ſeems chiefly deſigned to keep the Crura of 
the Cerebellum diſtin, Fe | 
This Part is compoſed (1.) of the remaining 
Fibres from the Medulla Oblongata, after it has 


detach'd the nine Pair of Nerves ; (2.) of thoſe 
Fibres from the Cerebellum which did not aſcend 


into the Medulla Oblongata ; and laſtly, (3.) of 
its own Fibres which come from its interal cine- 
ritious Subſtance and unite with the. former, 


8. 272. Since therefore the Fabric or Stru- 
cture of theſe Parts is apparently ſuch as we 
have here deſcribed, the Reaſon of the Bulk 1, 
Figure 2, and Pofition 3 of the cortical Sub- 
ſtance is thence obvious ; and it is alſo thence 
evident that thoſe Parts could not well per- 
form their Office without the Cavities 4 we 
call Ventricles 5, the neceſſity of which in the 
Brain is therefore apparent, fince at the ſame 
time that they prevent one Part of the Brain 
from injuring the other, they alſo give a free 
Liberty and Communication betwixt the 
whole Subſtance of the Medulla; from thence 
alſo appears the Reaſon of ſo many Protube- 
rances obſerved in different Parts of the Medul- 
la, as new Supplies of medullary Fibres ariſe 


from different Quarters and Directions. 


It was neceſſary for the cortical Subſtance to 
be more extended than the medullary, becauſe BY 
| | | a few 
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a few: medullary Fibres ariſe from a large Portion 
of the Cortex; as is apparent in the medullary Pe- 
duncles of the Cerebellum, being no larger than 
ones Finger, when the Cortex of the Cerebellum, 
whence they ariſe, is full as large as ones Fiſt. 
Add to this, that every Point of the Cortex is an 
Aſſemblage of the ſeveral Series of Veſſels diſpoſed in 
Strata, from the ſanguiferous down to the minuteſt 
inviſible ones correſponding to but one ſingle Point 
or Fibrill of the Medulla, which is therefore the 
Emiſſary of the ultimate Arteriole, 
The human Brain was advantagiouſly formel 
of a ſpherical Shape, becauſe under à Surface of 
that Figure is contained the moſt Matter of any 3 
and it was abſolutely neceſſary for the Brain to be 
very large, as being the Foundation and Origin of 


all the other Parts of the Body, to which it is 


continued by the nervous Filaments'; the Courſe 
and Diſtribution of which Nerves are more-beauti- 
fully repreſented by Euſtacbius than Lancif was able 
to explain them. 

This appears from the Conveniency of the ſe. 


veral Series of Vaſcules being expanded in Strata 


one within the other, which could not have been 
done in a plain Surface, nor in a membranous Ex- 
panſion. And the cortical Subſtance was alſo pla- 
ced withoutſide of the Sphere, becauſe there every 
concentric Circle is larger than towards the Cen- 
ter; ſo that by this means, ſuppoſing the Cortex 
every where three Lines thick, it will be thrice as 
much as the Medulla, which Proportion is pretty 
near the Truth. 

+ The Ventricles of the Brain are not empty 


Spaces in the living Animal, as they appear to us 


by opening and dilating chem in anatomical De- 
monſtrations; but whilſt confined in the Cranium 
chey are collapſed or cloſe together, only they are 
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tricle of the Brain, a Foſſa, placed betwixt the 


280 Medulla of the Brain. § 272. 
ſeparated or fill'd with a moiſt Vapour or Dew: 
and the ſuperior Concavities of the Ventricles cloſe- 
ly adapt themſelves to the lower Eminences of the 
ſame, ſo as to leave no intermediate Space. Tis 
true theſe have been thought by ſome to be empty 
Cavities, and there are many other ſuppoſed Ca- 
vities in the Body, which are void Spaces only in 
Imagination. The Cavity of the Thorax is en- 
tirely filld with the Lungs, the Stomach and Blad- 
der contract to the Quantity of their Contents, 
and the Mouth can ſo cloſe and approximate its 
Parts as to retain no Air or any Liquor, forcing 
its Contents back and down into the Gula for De- 
glutition. Bees 

Galen teazes himſelf wonderfully to give a Rea- 
fon why the Hemiſpheres of the Brain are rather 
made hollow than ſolid and compact. The De- 
ſign of the two anterior Ventricles, which are the 
largeſt, ſeems to be for the more commodious 
Paſſage and Diſpoſition of the medullary Fibres 


from the cortical Subſtance, as the former ariſe 


every way from the latter, converge towards a 
Center, and then go out of the Brain, For with- 
out this Contrivance one of the Inconveniencies 


following wou'd have enſued, viz. that either the 


Head and Brain muſt have been expanded flat like 
a Table, conſiſting only of two Strata, one me- 
dullary, and the other cortical ; or elſe the Medul- 
la muſt have been placed withoutſide the Cortex, 
which wou'd be inconſiſtent with the Deſign of the 
ſpherica] Figure of the Brain Ne. 2, preceding. 
We alſo know that in ſolid Spheres, Fibres ariſing 
from the Circumference, and converging towards 
a Center, muſt perforate each other laterally in 
order to form Nerves, as we obſerved in ſpeaking 
to the Medulla ſpinalis, $. 267. The third Ven- 


two 
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two poſterior Crura of the Medulla oblongata, 
ariſes from mechanical Neceſſity, ſince the round 
Bodies of the Thalami of the optic Nerves cou'd 
not well touch, or come into Contact with the reſt 
of the Brain without an intermediate Hiatus or Se- 
paration. The fourth Ventricle, which is a per- 
pendicular Foſſa betwixt the Conjunction of the 
Crura of the Cerebellum and Medulla oblongata, 
the upper Part of which Foſſa is from its Shape 
termed Calamus ſcriptorius, does allo ariſe from the 
ſame mechanical Neceſſity. The Ventricles of the 
Brain have alſo many Uſes or Advantages in Life, 
ſuch as the perpetual Exhalation of a thin Vapour, 
or moiſt Dew, to diſtinguiſh and ſeparate the me- 
dullary Fibres from concreting or adhering to each 
other ; and to convey thoſe moiſt Vapours, when 
turned into Water, to the Infundibulum and pi- 
tuitary Gland to be abſorbed ; as alſo to receive 
the reticular Expanſion of ſanguiferous Arteries, 
termed Plexus choroideus, which communicates 
Warmth to the cold Subſtance of the Brain. 


F. 273. But it is highly probable that the 
medullary Fibres of the Cerebellum i, which 
ſends out no Nerves from its Medulla, afcend 
upwards from their Conjunction with the Me- 
dulla oblongata towards the anterior Part of 
the ſame Medulla of the Brain, where the ſe- 
veral Pairs of Nerves are thence detach'd, and 
there joining with thoſe Nerves, are thence 
continued with them to the ſeveral Parts of 
the Body; the Fibres from the Brain and Ce- 
rebellum being all the way very diſtin& from 
each other in their Origin, Progreſs or Diſtri- 
bution, and Offices; and this We or 
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282 Medulla of the Brain. & 273. 
Intercourſe betwixt the Fibres of the Brain and 
Cerebellum will evidently appear to one who 
conſiders the various Inſertions 2 of the medul- 
lary Part of the Cerebellum into the Medulla 
oblongata of the Brain, and the Increaſe 3 of 


the latter thence ariſing ; as alſo from conſi- 
dering the Return of the ſpinal Nerve from the 


boney Caſe of the Vertebrz into the Cranium, 


there to unite itſelf with the Nerve of the 
eighth Pair. But thoſe other medullary Fi- 
bres of the Cerebellum, which are not thus 
detach'd with the Nerves, are fo intermix d 4 
with the Fibres of the Brain, that there is not 
perhaps a ſingle Point in the whole Medulla 
oblongata and ſpinalis, in which there are not 
as well Fibres of - the Cerebellum as of the Ce- 
rebrum intermix'd; and therefore both are 
obably extended together in like manner in 
the Body of every Nerve for quite different and 
diſtinct Offices or Effects. 


7 The Brain or Cerebrum ſeems to be the Seat 


of animal Action in the human Body, and the Ce- 


rebellum the Seat of the vital Actions or Functi- 


ons (per F. 600.); but the Faculties of Senſation 


and voluntary local Motion cannot ſubſiſt ſeparate- 
ly without the vital and involuntary Actions: and 
this may probably ariſe, becauſe the Fibres of the 
Brain are in no Nerves extended without the Fibres 
of the Cerebellum, nor can we affirm that any one 
Nerve comes only either from the Brain or Cere- 
bellum. a 

All the Medulla of the Cerebellum is not ſpent 
in the ſpinal Medulla; for a conſiderable Part of 


the former aſcends forwards, and conjoins _ 
0 | | wi | 
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with the Fibres of the Cerebrum, as Vieuſſens and 
Ridley have obſerved ; and this chat they might be 
extended with the F | of the Nerves which 
ariſe from the Brain; ſo that the Nerves of the 


Medulla oblongata have their Origin in part from 
the Cerebellum as well as from the Brain. E 


3 It will readily appear to a confiderate Enquirer, 


that ſo large a Body as the Medulla oblongata 
cou'd not ariſe from the medullary Fibfes of the 
Brain only, without the Conjunction of the Fibres 
from the Cerebellum even the whole annular Pro- 
tuberance is compoſed of the medullary - Fibres 
from the Bram and Cerebellum intermixed. 

+ So that no one Nerve ariſes from the Medulla 
oblongata but what has Fibres both from the Brain 
and Cerebellum ; nor is there any Point of the 
Medulla oblongata, nor of the ſpinal Medulla, in 
which there are not the Fibres of both interſper- 
ſed; if we except only the olfactory Nerves, 
which ſeem to ariſe from the Brain only: But it 


does not follow that theſe two Sorts of medullary 


Fibres are confounded indiſcriminately together be- 
cauſe they are intermixed; for tho? in their Diſtri- 
bution they are frequently interwoven and confound- 
ed in Plexus's and Expanſions, like as the Cauda 
equina ſplits into an infinite Number of nervous 
Threads, like Hairs, without obſerving any regu- 
lar Order in their Courſe, yet every Thread is ve- 
ry diſtinct from each other, and regularly diſpoſed 
from their Origin at the cortical Subſtance to their 
Expanſion | in nervous Filaments. 
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Concerning the Juice or Spirit of the 
Brain and IVerves. 


§. 274- Hoever then, with regard to 
| the ſecretory Office of this 
Part, confiders* ( 1.) the foremention'd Nature or 
Fabric of the Cortex (F. 263 to 266.), with 
that of the diſtin& medullary 2 Fibres thence. 
ariſing (F. 270.) ; (2.) the Similitude of this 
ſecretory Apparatus. with that of all the other 
Glands in the Body ; (3.) the vaſt Quantity of 
very thin, pure and fluid arterial Blood 3, fo 
ſtrongly propell'd hither by the adjacent Heart, 
before it has loſt any of its more ſubtle Juices ; 
(4.) the very thin 4 lymphatic Juice, which al- 
ways appears within the medullary Subſtance 
of the Brain in Diſſections, manifeſt not only 
to the Touch and Taſte, but alſo to the Eye, 
eſpecially when armed with a Microſcope; and 
which Juice is often found in a much increa- 
ſed Quantity in moſt diſeaſed Brains; ( 5.) that 
the Veins of the Pia Mater return the Blood 
from the cortical Subſtance of the Cerebrum 
and Cerebellum into the Sinus's of the Dura 
Mater, to be thence convey'd by the jugular 
Veins and Cava to the Heart; (6.) the con- 
ſtant, regular and proportional Growth or In- 
creaſe * and Nutrition of the Stamina or ſmall 
Threads of this Part, which are continually 
deſtroyed 
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deſtroyed and repaired from the firſt Beginni 
— the Period of Life : — 
theſe, muſt judge that the medullary Fibres 
are ſmall pervious Tubuli, receiving the moſt 
ſubtile7 Juice of any in the whole Body; which 
being prepared and ſeparated in the wonderful 
Fabric of the Cortex, is thence propell'd from 
every Point thro' theſe Tubuli into the Medul- 
la oblongata, and there collected. | 


: *Tis true, we now aſſume an Argument which 
cannot be demonſtrated to our Senſes, ſince the 
moſt exquiſite ' Reſearcher into minute Objects, 
Lewenboec himſelf, confeſſes that his Glaſſes could 
never make out to him the moſt minute Fabric of 
the Medulla; we muſt therefore have recourſe in 
this Caſe to the Method we are often obliged to 
uſe in phyſical Matters, that is, by Reafon and 
Analogy to trace the Structure or Fabric as a 
Cauſe 4 poſteriori, or from the obvious Phænome- 
na and Effects; from theſe we are therefore to 
judge, whether the medullary Fibres (5. 270.) are 
either ſolid and impervious, or tubular, and ſo 
formed from a Number of ſmall Vaſcules, as to 
receive and convey a Liquor thro? their Cavity. 
We have before ſhow'd (F. 265.) that the firſt 
vaſcular Stratum of the Cortex, which is next to 
the Pia Mater, conſiſts of red or ſanguinous Veſ- 
ſels, from whence ariſe the other Strata or Veſſels 
in the Cortex, which admit ſuch Juices only as are 

lucid and thinner than the red Parts of the 

Blood itſelf; and we know that ſuch pellucid Veſ- 
ſels as are ſeparately inviſible appear together of 
an aſh or grey Colour, like Flint Glaſs. We alſo 
know, that where the moſt ſubtile Part of this 
cortical Subſtance terminates, there the _— 
| art 
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Part apparently begins : but we have not any one 
inſtance throughout the whole human Body of 
Veſſels terminating in a ſolid or blind Extremi 
C. I 32. Ns 20.) ; but open either into other Vel. 
{els or into ſome Space or Cavity; otherwiſe the 
Circulation of our animal Juices would ceaſe : *Tis 
therefore hence probable, that as the ſmaller pellu- 
cid Veſſels ariſe from the ſanguiferous or red Vaſ- 
cules of the Cortex; ſo-from the ſmalleſt Series of 

llucid Vaſcules in the Cortex ariſe the very mi- 
nute Tubuli of the Medulla. How prepoſterous 
and unparallel'd wou'd it be to aſſert, that the 
Blood and its moſt ſubtile Juices are convey'd to 
ſolid and impervious Fibres in the Medulla, and 
then returned again by the Veins without perform- 
ing any thing but its Circuit; this wou'd be not 
only repugnant to the wiſe Orconomy of Nature, 
but alſo refuted by the Inſtance of all the other Viſ- 
cera, eſpecially the Kidneys, where the ſecretory 
Tubuli ariſing from the cortical Fabric bears ſome 
Analogy to this Part; and if it be ſaid that in the 
Spleen the Blood paſſes without performing any 
thing there beſides its Circuit, we anſwer, that 
there we have no Appearance of any ſecretory Tu- 
buli, but only a Congeries of Veſſels. 

Malpigbi ſhows how vaſt a Quantity of Blood 
is impell'd to the Brain ($. 239.), which at leaſt 
receives more than any other Viſcus ; nor is the 
Brain ever deprived of its great Quantity of Blood, 
even in tabid or conſumptive Patients whoſe Bones 
are viſible thro? their Skin; for in ſuch we obſerve 
the Cranium quite full, and the Brain as large and 
as ſound as ever. I can hardly believe any one 
will entertain a Notion ſo abſurd, as to think that 
all this vaſt Quantity of Blood is ſent to the Brain 
for nothing, as it muſt be if there is no Secretion 

there made from it ; for if the Blood was only _ 
y 
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by the Arteries to the Brain, and again returg'd ag 
it went by the Veins, all this. vaſt Quantity of 
Blood, amounting to near one-third of the whole 
Maſs, would be in a manner loſt, and take this 
Courſe for no Uſe either to itſelf or the Brain. 
I have frequently obſerved that by 'dividing 
the Medulla Oblongata with a very ſharp Razor, 
and then inſpecting with a Microſcope, there ap- 
pears little Drops of Moiſture tranſuding like 
Dew, which preſently exhale and dry up, or if you 
wipe or ſcrape them off, they are preſently again 
renew'd, If a Brain be diſtill'd'with a very. ſlow 
Fire, or a Heat not exceeding that of boiling Wa- 
ter, it quickly turns almoſt wholly into a lympid 
Water, leaving very few ſolid Veſſels behind. The 
Liquor found in the Ventricles of the Brain in a 
healthy Man that has died a violent Death, wholly 
evaporates with Heat, as Bellini obſerves; and 
the Subſtance of the Brain itſelf, freed from the 
Pia Mater, almoſt wholly evaporates in the Shade; 
but it is not probable that the Veſſels themſelves 
evaporate, only the ſmall Veſſels having exhaled 
their Liquors collapſe and ſhrink up to a Mem- 
brane, This Liquor of the Ventricles is alſo fre. 
quently obſerved in great Plenty after lethargic 
Diſorders of the Brain, which has been taken no- 
tice of even by the Ancients, who therefore pro- 
nounced a moiſt Brain to be attended with dull In- 
tellects. | {+ 1 | 15 338 

5 Where-ever the Blood is driven into a Part by 
Arteries, and returned again by Veins, there is als 
ways ſome Secretion made from it; nor is there any 
Reaſon to be offer'd, why ſuch a Secretion ſhou'd 
not be performed in the Brain. | | 

This is an Argument next to a Demonſtration : 
For in the human Animalcule, leſs than a Grain of 
Sand, and in the incipient Fœtus, no bigger than 

an 
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an Ant, there is both a Brain, Cerebellum, and 
ſpinal Marrow; all which grow and increaſe in 
proportion with the reſt of the Body : ſuppoſing 
then that the Brain and its Appendages are aug- 
mented and nouriſhed like the reſt of the Body, 
that is, by an uniform and equable Diſtention of 
Parts, by the Juices propell'd thro? the Arteries by 
the Force of the Heart ; the ſame Cauſes muſt be 
then admitted in the Brain, viz. a Supply of Juices 
from the Heart to every individual and minuteſt 
Fibre, of the Medulla as well as the Cortex ; or 
elſe how does the firſt grow and increaſe if it be on- 
ly folid Fibres, having no Commerce with the Ar- 
teriolæ of the Carotids. I therefore conclude for 
my own part, that this Argument is little inferior 
to an ocular Demonſtration; nor can any Objection 
of Conſequence be raiſed againſt it; even the Mi- 
nuteneſs of the Vaſcules rendering them n is 
of no Force againſt us. 

The great Tenuity of this Juice is apparent 
from the Experiments of Ruyſch, by which he 
cou'd never inject the ſmaller Arteries from whence 
it is ſeparated ; for when I have been preſent with 
this celebrated Anatomiſt about to inject, he has 
declared to me before-hand, that he cou'd not pro- 
miſe his Injection wou'd ſucceed equally alike, but 
ſometimes one Part happen'd to take well, and 
ſometimes another: and in the fulleſt injection he 
ever made of the Brain, the Arteries of the whole 
Pia Mater were diſtended, and ſome ſmall Part of 
the Cortex next the Pia Mater looked red; whence 
the ſmaller Veſſels next continuous to the red inject- 
ed ones were diſſolved when he compleated his Pre- 
paration by macerating in Water, in order to ſu- 
ſpend it in Spirit of Wine. And it is evident that 
many of the Veſſels in the Cortex were fill'd by his 
Injeftion with a much greater Force than is ever 

exerted 
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exerted naturally, ſince no Part of the Cortex ever 
appears red without Injection ; and therefore the 
ſmalleſt of the injected Veſſels in his Preparation 
were naturally pellucid or ſerous, and not ſangui- 
ferous Arteries : In the ſame manner too we ob- 
ſerve but very few ſanguiferous Arteriolz creeping 
on the Albuginea of the Eye, when it is not- in- 
flamed ; but in Ophthalmias and the Preparations 
of that Tunic by Ruyſcb, it appears all over red, 

by Blood or Injection being forced from the ſan- 
guiferous into the firſt, and perhaps the ſecond Se- 
ries of lymphatic Arteriolæ thence ariſing 3 but 
the greateſt Part of the Cortex, which is only many 
Strata of Vaſcules, we ſee cannot be injected ; and 
therefore it follows that the Fore muſt contain ma- 
ny more Series of lymphatiœ Arteriolæ {till ſmaller 
than the firſt and ſecond Orders, which cannot be 
enter'd or injected by the mo ſubtile coloured 
Liquor. 


8. 275. And if, with regard\to the Nature 
of this Juice, we again conſider (\1.) the parti- 
cular State or Diſpoſition of the Blood brought 
to the Brain by the carotid and vertebral Arte- 
ries ( per F. 224 and 235.), by which it dif- 


fers from all the other Blood in the whole 


Maſs ; (2.) the moſt ſubtile or minute Structure 
of the evaneſcent Arteriolæ, coming from the 
Vertebrals and Carotids, vaniſhing in a fort of 
downey or cotton-like Pulp, and by an inſcru- 
table Implication and Contexture forming the 
Subſtance of the Cortex (F. 236.); (3.) the 
particular Nature of that Juice (5. 274. No. 4.) 
which ſo ſuddenly exhales of its own accord, 
and does not harden with Heat as do the lym- 

GW - phatie 
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phatic Juices, and which ſo nearly evaporates 
as to leave little or no Reſiduum; (4.) the 
great Power and Celerity i with which we dai- 
ly obſerve this Fluid act in the Nerves and 
Muſcles: whoever confiders theſe and the 
preceding Circumſtances ($. 274.) will readily 
conclude the component Particles of this Juice 
are the moſt ſimple, denſe or firm 2, ſubtile 
and moveable 3 * any Juice throughout the 
whole Body. 


r ] no ſooner will the Extenſion of my Arm, 
but the Action inſtantly follows without any ſenſi- 
ble Interval: but this Action of the Mind muſt be 
firſt exerted in the Brain, notwithſtanding M. Per- 
rault's Opinion to the contrary. We are furniſhed 
with innumerable- Experiments which argue againſt 


him, and demonſtrate that the Brain being ob- 


ſtructed or deſtroyed, the voluntary Motions are 
thence ſuppreſſed; and that by intercepting the 
Commerce betwixt the Brain and any Part, that 
Part immediately ceaſes to be governed and actua- 


ted by the Mind. But if the muſcular Motion of 


a Part fo immediately follows the determinate 


Action in the Brain, it is evident that no Juice can 


fuffice for the Office, but what is apt to move 
the ſwifteſt and eaſieſt of any. 

> Tho? the nervous Juice or Spirits ſeparated in 
the Brain are the moſt ſubtile and moveable of any 
Humour throughout the whole Body, yet are they 
formed like the reſt from the ſame thicker Fluid 
the Blood, paſſing thro* many Degrees of Attenua- 
tion, till its Parts become ſmall enough to pervade 
the laſt Series of Veſſels in the Cortex, and then it 


becomes the ſubtile Fluid of the Brain and Nerves. 


But as far as we can perceive, all the circulating 
Juices 
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Juices in the Body conſiſt of ſpherical Particles, 
and therefore this circulating Juice of the Nerves 
probably conſiſts of ſuch figured Particles, only ſim- 
855 or the leaſt compounded of other ſmaller 
Spherules of any Humour in the whole Body; and 
therefore ſuch ſimple or leaſt compounded Sphe- 
rules will be the moſt ſolid, or the leaſt apt to di- 
vide and break into leſs. They will be more 


denſe, ſolid and permanent, as being ſimple Sphe- 


rules ; whereas the other larger Spherules, com- 
pounded of ſeveral ſmaller, intercept Pores, and 
are thence lighter, more diviſible and unactive. 
Thus Gold, whoſe elementary and conſtituent Par- 
ticles are altogether ſimilar and very compact, is a 
moſt durable or permanent Body, not capable of 
being deſtroyed even by the intenſeſt Fire. 

3 They will be the moſt fluid or moveable of 
any Particles, as having no Tenacity or viſcid Co- 
heſion to each other, by which they will very often 
change their Contacts by the leaſt Force; otherwiſe 
they wou'd never exhale ſo readily (per F. 264.) 


F. 276. But the red Parts of the Blood ap- 
pear by the. Microſcope to be the groſſeſt or 
largeſt * of all that are contained in any of our 
healthy Juices; and in the mean time the Se- 
rum, conſiſting of Particles much ſmaller than 
the red Cruor, is ſubdiviſible into Corpuſcles 
or Spherules incredibly leſs than any we can 
obſerve in it, as may appear from the Increaſe 
of the Fœtus or Carina in Ovo during Incu- 
bation, where the Albumen, which is thicket 
than the Serum; is ſucceſſively ſo attenuated 
that it at length becomes capable of pervading 
all the inconceivably ſmall Veſſels in the little 
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Embryo: even the leaſt Inſect in the World 
has its infinitely numerous and different Veſ- 
ſels, pervaded by their reſpective Juices, not 
excepting thoſe infinitely ſmall Animalcules 
diſcernible with good Glafles in the Semen 
maſculinum ; from all which it is evident that 
the Particles of this very ſubtle Juice, or Spi- 
Tit of the Brain and Nerves, are to be eſteem- 
ed vaſtly ſmaller than they are generally ima- 
gin'd to be. 


: Truſting to Reaſon and Experiment to con- 
duct us in our preſent dark Enquiry, I ſhall en- 
deavour to ſhow you by a familiar. Inſtance, how 
a groſs Liquor may afford a very ſubtile ohe bare- 
ly by Heat and Attrition. We know by Lewen- 
Hoec's Obſervations (F. 226.) that each red Globule 
is compounded of fix ſmaller ſerous ones, into 
which they diſſolve or ſeparate by a gentle Heat. 
Now this fame Serum into which the Cruor is re- 
ſolvable, does by the Heat of ſcalding Water con- 
crete like the White of a boiled Egg; but being 
digeſted with à very gentle Heat, only equal to 
that of a healthy human Body, it diſſolves ot 
turns to a very thin and pellucid Serum almoſt like 
Water. In the Egg which weighs about two 
Ounces, under a fitting Hen, various Juices are 
contained within the Shell, the Chalaza or white Li- 
gaments, Albumen, Volk, and Cicatricula; which 
laſt is a little whitiſh Sacculus, about the Size of a 
ſmall white Pepper-corn, and full of a very lym- 
pid Liquor, in the midſt of which is lodged a 
white Spec no bigger than the Head of a minikin 
Pin, and of a very high Reliſh or Taſte, The 
Egg fill'd with theſe ſeveral Juices, and placed 
under the ſitting Hen, is found to have — 
| h e 
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ed in its Albumen upon opening it on the third 
Day after Incubation; while the Cicatricula or 
little Sacculus of Colliquamentum is at the ſame 
time proportionably larger, and the Spec or Point 
in it has a viſible Pulſation, and is enlarged into 
the Form of a Vermicle: alſo if you break an E 

at longer Intervals after Incubation, the Albumen 
will always be found proportionably leſs or more 
diminiſhed as it has been longer ſit upon, and the 
Carina or incipient Chick with the Amnios or inclu- 
ding Membrane appears ſo much the more enlarg- 
ed. Laſtly, if you break an Egg on the twen- 
tieth Day after Incubation, there will be found lit- 
tle or none of the Albumen in the including Shell 
and Membranes ; while the Volk at the fame time 
appears to have undergone little or no Alteration, 
but the Sacculus or Amnios is ſurpriſingly diſtend- 
ed, and contains the Carina or Chick ſo much 
augmented, that itſelf weighs near the whole two 
Ounces of the Egg. Hence it maniteſtly appears, 
that the Albumen only is the Matter from whence 
the whole Body of the Chick is formed in the Space 


of twenty-one Days: but this Albumen is a gela- 


tinous ng pp included -in concentric fine Mem-- 
branes or Lamellæ, continually leſſening and refi- 
ning in Texture towards the Center, like Coats of 
an Onion, the Yolk itſelf and the Coliquamentum 
or Carina being the Center of thoſe Lamellæ. 
Theſe Liquors of the Egg quickly putrefy if it be 
not prolific, and becoming volatihzed exhale thro? 
the Pores of the Shell and including Membranes ; 
nor will they then harden with Heat like as in a 
ſound Egg, which affords a certain diſtinguiſhing 
Sign to detect an addled or unſound Egg. But if 
the Egg was fecundated by the Cock, and then re- 
tained in a gentle Heat, then the thick Albumen is 
ſucceſſively attenuated from one Lamella to ano- 


U 3 ther, 
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ther, and being elaborated in the ſmall Glands of 
the Yolk, is at length convey'd by the omphale- 
meſenteric Veſſels of du Verney into the Inteſtines 
and Veins of the incipient Chick; and is laſtly con- 
verted into its ſeveral vital Juices, pervading even 
the Brain and Nerves in form of ſuch a fine Li- 
quor as will not harden, but eafily exhale in Va- 
ours, In the ſame manner the Serum of the 
lood (which is ſo much of the fame nature with 
the Albumen, having the like Tenacity, and har- 
dening with Heat) is gradually fo attenuated by the 
perpetual Attrition given to it by the Arteries, 
that by paſling thro? various Degrees of Tenuity, it 
at length loſes its Tenacity, and becomes a moſt 
ſubtile, moveable, and volatile Liquor, pervading 
thro? the cortical Part of the Brain, which admits 
none of the red Blood (per $:235.): and it is not 
improbable. but that the ſeveral Strata of decreaſing 
Veſſels in the Cortex may be concentric, and ana- 
logous to the ſeveral Lamellæ of the Albumen in 
the Egg. | 972 3; 


$ 277. From what has been ſaid we may 
alſo affirm that this Juice is of a very different 
Nature from any /a/ine i Subſtance whatever, 
whether produced by Art or Nature; becauſe. 
we obſerve that all the Properties or Affections 
of the ſaid Juice are vaſtly foreign to all thoſe 
of ſaline Subſtances: And much leſs can it be 
formed of any oily 2 Matter hitherto known; 
ſince ſuch Subſtances are injurious to the Tu- 
buli or hollow Fibres contained in this Juice. 
Nor has it any Reſemblance to the Spirits 3 
produced from vegetable Matters by Fermen- 
tation ; becauſe thoſe Spirits, in their pureſt 

State, 


§ 277, Juice of the Brain. 295 
State, firſt ſhrink and dry up the Fibres or Tu- 
buli, and then render them unfit to perform 
their Offices. Tis rather more probable, that 
this Juice or Spirit of the Brain and Nerves is 
like thoſe of the moſt ſubtile and pure Water, 
from their agreeing ſo nearly in the solidity, 
Smoothneſs, Simplicity and great Fluidity, or 
Diſpoſition for moving, and their want of Ela- 
ſticity; notwithſtanding we are aſſured that 
they ariſe from other Materials than Water, 
as appears from the Tranſmutation of the 
Juices in an Egg 4 by Incubation. 


Whether acid or alcaline; notwithſtanding 
the Chemiſts teach that the Spirit or Juice of the 
Brain is compoſed of volatile Salts much more pe- 
netrating than Water; becauſe, ſay they, ſuch 
Salts ariſe from the Blood and Juices when e 
ſed to a Heat the ſame with that of a healthy Bo- 
dy which comes near to the Heat of a fitting Hen; 
M. Paſchal, and others, again ſuppoſe them acid, 
and Dr. Mayow thinks them like to the aereal 
Nitre; but 'tis notoriouſly obvious to every one, 
that the Subſtance of the Brain has naturally no 
Taſte or other Property belonging to Salts; on the 
contrary, there is not any one Part in the whole 
Animal more inſipid, inſomuch that it is ſcarce 
eatable without a great deal of acid, Sea-falt, or 
other Sauces; or were the Tubuli of the Brain an 
ſmall Vaſcules of the Cortex to be pervaded in 
their natural State, by ſuch acrid ſaline Juices they 
would be totally diſſolved together with the Me- 
dulla of the Brain and' the Subſtance of the Nerves 
themſelves; nor could ſaline Particles paſs through 
ſuch minute Tubuli, which are too ſmall to admit 
even the Parts of Water itſelf, 

U4 Willis 
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PMPillis ſuppoſes thg Medulla of the Brain to be 
of an oily or ſulphurious Nature, a Property the 
remoteſt of any from the Nature of this Juice, 
which if it were like Oil would be too tenacious to 
enter ſuch minute Paſſages and move ſo ſwiftly as 
we often obſerve in the Muſcles, Sc. F. Redi 
obſerved that Serpents and Fiſh included in a cloſe 
Veſſel turned into a fœætid Liquor, like a pellucid 


Water, with ſome Oil ſwimming on the. Top, 


from the Fat of the cellular Membrane under the 
Skin, Cc. which ſhews that animal Juices are not 
of a ſulphurious Nature. 

3 This Hypotheſis, which we are going to re- 
fute, has vleaſed many celebrated Phyſicians, and 
ſome who have profeſſed in the preſent Chair of 
Leyden; where it has been taught that a Catalepſy is a 
Congelation of the animal Spirits by a volatile alca- 
line Salt, in the ſame manner as Alcohol Vini and 
Spirit of Sal Ammoniacum do upon Mixture run 
into the ſolid Offa Helmontiana. There are in- 
deed many ways of refuting this Opinion: for nei- 
ther is there any Fermentation in the human Body 
whereby to generate a vinous Spirit from an acid 


or vegetable Julce, nor is there any Fire and Ap- 
1 1 in the ſame to diſtil and ſeparate ſuch a vo- 


atile, oily, and inflammable Spirit; nor could it, 
if it was ſeparated, pervade the ſmall Tubuli of the 


Brain and Nerves, ſince it in a great meaſure par- 
takes of the Tenacity of Oil, as appears from its run- 


ning down the Sides of a Glaſs in Striæ; and ſince 
by its ſtrong Attraction of Water or conſtringing 
Quality, whereby it preſerves anatomical Prepara- 
tions, it wou'd indurate and cloſe all the Veſſels 
and Paſſages, Nor does the Juice of the Brain 
manifeſt any phlogiſtic Quality, but extinguiſhes a 


Flame when thrown upon it; nor can it reſiſt be- 


ing 
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ing frozeri by the moſt intenſe- Froſt, as Alcohol, 


will. N | | 
The Matter from whence the Juices or Spirits 
of the Brain are prepared, is the viſcid and tena- 
ceous Serum of the Blood, which by paſling thro? 
many Degrees of Attenuation, .at length acquires 
the Subtilty of a Spirit, after its Particles have 
been moulded or formed by paſſing frequently thro? 
the ſmalleſt Series of Veſſels in the Body; paſſing 
from Blood into Serum, from Serum into Lymph, 


and from Lymph of the firſt Order in all ſucceſſive 


ſmaller ones, till at laſt loſing the. Nature of 
Lymph it acquires the ſubtle one of a Spirit. But 
as the Albumen of the Egg is ſo much like the Se- 
rum of the Blood, and the Heat of the human 
Body ſo near to that of a fitting Hen; we ſhall, 
perhaps, not judge amiſs if by Analogy we reckon 
the Time required to prepare one Juice by the other; 
i. e. as the Albumen takes twenty one Days time 
to turn it rotten. or elſe digeſt it into the health 


Juices of the Chick, ſo the Serum of the Blood 


may take about the ſame time to digeſt and break 
it ſmall enough for this Juice of the Brain; for fi- 
milar Cauſes generally yield ſimilar Effects. This 
Juice is therefore not a mere Water, for that 
would be too rigid, and its Parts would have none 
of that mild Tenacity neceſſary for their adhering 
to the healthy Fibres for Nutrition; nor is Wa- 
ter a Cordial, but thoſe Liquors only are Cordials, 
which are either themſelves apt to turn into good 
Blood, or which ſo augment the Powers of Life, 
as to convert the Blood into nervous Fluid by ma- 
king it paſs through all the ſeveral Degrees of At- 


tenuation. Too plentiful drinking of watery Li- 


quors and Water only are ſo far from recruiting the 
Spirits, that, after a ſhort flow of Spirits, they in- 
fringe and weaken all the vital Powers, A Re- 

| © dundancy 
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dundancy of Water is the frequent Cauſe and Com- 

anion of Lethargies; and yet, notwithſtanding, 
the Nature of the nervous Juice is not very remote 
from that of Water; for if the whole Brain be di- 
ſtilPd with a Heat equal to that of boiling Water, 
it affords the greateſt Plenty of that Liquor, differ- 
ing little or nothing from ſimple or pure Water 
though by a ſtronger Heat you may alſo obtain 
the ſame Salts, Oils, &c, as from the Blood 
(Per $. 227. Ne 2.) 


8. 278, We are again convinced that the 
Quantity of this Juice muſt be very large i, 
and be perpetually renew'd or made afreſh 
every Moment while we are alive and well; 
as may appear from conſidering the Magnitude 
or Size of the carotid and vertebral Arteries ; 
from their direct and ready Courſe to the 
Head, free of all Impediments ; from the vaſt - 
Quantity of Blood impell'd through them by 
the Heart; from the greater Velocity with 
which it arrives, and from the vaſt Quantity 
or Extent of the cortical Subſtance, all which 
ſufficiently prove the Largeneſs of the Secre- 


tion. 


If we examine the Brain and its Appendages, 
to wit, the Cerebellum, Medulla Oblongata, and 
Spinalis, we ſhall find no other Viſcus ſo large in 
the whole Body; and if to that Conſideration we 
add the great Quantity, Velocity, and direct 
Courſe of the Blood ſent thither by the very adja- 
cent Heart, and that this Blood is more refined 
and repleniſned with ſpirituous or eaſily moving 
ſmall Particles than any other Blood of the _— 

Maſs, 
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Maſs, we may then readily conclude that this 
Juice is prepared very copiouſly and powerful- 
. | 


F. 279. And fince the Office of this tender 
8 —.— is ſo important, therefore the whole 
Encephalon is included and defended in a Caſe 
of reſiſting Bones i, without being loaded or 
preſſed by any incumbent Fat 2, Muſcles or 


other Bodies; and as its Arteries and Sinus's 


are alſo equally ſecured from ſuch Incum- 
berances in their Courſe, keeping always the 
ſame State or Diameter, it follows from the 
whole, that this Juice will be equally 3 and 
uniformly prepared in the ſaid Viſcus. 


No leſs ſurpriſingly than advantagiouſly framed 

of eight diſtinct Bones, of different 3 ſo 
connected as to give way and yield to the Exten- 
ſion and Growth of the Inhabitant, which is thus 
ſecured from Injuries and Compreſſure. 
There are indeed ſome few Inſtances of Fat 
being obſerved about the Brain, but never without 
fatal Conſequences, as you may fee in Bonneti Se- 
pulchret. Anat. 

3 We have before obſerved, that the Brain is not 
liable to that Stimulus or Preflure of the Muſcles, 
which increaſes many Secretions more at one time 
than at another; nor does it waſte or fail of its 
juft Supplies from the Heart, even 1n the laſt Ex- 
tremity of a Conſumption, where a little before 
Death the Patient's Senſes are in great Perfection; 
and after, the Cranium appears full, and the Brain 
perfectly entire: and thus I remember a little 
Girl who was ſo waſted in an Atrophy, that all 

the Blood-veſſels quite vaniſhed, and ſhe had * 
0 e 
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the Power of moving any Limb, and yet her Sen- 


ſes continued entire even to the very Article of 
Death. | It 


Of the Nerves. 
. 


& 280. JN the next place the Medulla c- 
I /-ngata” and ſpinalis, (inveſted with 
a very thin Membrane compoſed of exceeding 
minute Veſſels, diſcover'd by the Ruyſchian 
Art of injecting, and conſiſting of the medul- 
lary Fibres of the Brain and Cerebellum col- 
lected together) ſend forth within the Skull, 
in twenty different Places, ten 2, falſely call'd, 
Pair of Nerves, ſince moſt of them conſiſt in 
reality of ſeveral diſtinct and large Nerves 
joined together; but from the ſpinal Medulla 
without the Cranium ariſe in the ſame manner 
thirty 3 Pair of Nerves, which are, like the 
former, very much compounded of other leſ- 
ſer ones; beſides one Pair of Nerves arifing 
ont of the Cavity of the Spine or Vertebræ of 
the Neck, near the fourth Pair of vertebral 
Nerves; and uniting in its Aſcent with Bran- 
ches from the ſecond and third Pair, it there- 
by becomes gradually thicker and larger, till it 
at laſt joins with the eighth Pair of Nerves. _ 


The cortical Part of the Brain receives the moſt . 
ſubtile and pellucid, rejecting the red Parts of the 
Blood, from the Pia Mater ; which more ſubtile 

Parts 
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Parts of the Blood paſs ſucceſſively thro? the ſeve- 


ral ſmaller Series of Veſſels in the Cortex, till being 
highly attenuated, it at length enters the medullary 
Tubuli: But the Fibres of the Medulla are all col- 
lected into that of the Oblongata, and then ſends 
forth Nerves, which never ariſe ſeparately either 
from the Medulla or Cortex of the Brain alone, but 
from the Medulla oblongata and ſpinalis, formed 
by the Conjunction of the Medulla of the Brain and 
Cerebellum together. 


* Rather nine Pair, the laſt of which belong to 
the Tongue; for the tenth is an acceſſory Pair, 
ariſing from the Medulla ſpinalis, and entring 
within the Cranium, it joins with the eighth Pair 


of the Brain, and then returns out of the Cranium 
again. 


The ſpinal Nerves ſtrike off nearer from their 
Origin or "Medulla 3 in the Caſe of Vertebræ, than 
thoſe which come from the Medulla oblongaja 
within the Cranium. The laſt Extremity or Ter- 
mination of the Brain is near the Os facrum, in a 
numerous Aſſemblage or Bunch of nervous Fila- 


ments, termed from its Appearance, the Cauda 
equina. 


8 281. All theſe Nerves, while concealed 
within their medullary Subſtance, are of a 
ſoft and pulpy Conſiſtence; but paſſing out 
from the Medulla they are cover with an In- 
tegument i from the Pia Mater, wherein they 
are ſecured as they proceed, and then perfo- 
rate the Dura Mater 2, which is extended 
round them in canular Productions like a 
Sheath, reaching as far as the Foramina of the 
Cranium thro' which the Nerves pats, * 
the 
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the Integument of the Dura Mater unites with 
that of the Pia Mater; and cloſely inveſting 
the nine Pair of Nerves with the acceſſory 
Pair, ſecures them wonderfully in their Pro- 
greſs from the Cranium: but the other thirty 
one Pair of ſpinal Nerves deſcend downwards 
thro' the broad and artful Spaces formed be- 
twixt the Margins of each vertebral Apophy- 
ſis; from whence emerging, they are imme- 
diately after ſecured by their Integuments, and 
becoming firm and compact are diſperſed thro' 
every individual Point of all the ſeveral ſolid 
Parts of the Body with which we are yet ac- 
quainted, | 


The Conſiſtence of the Nerves, as they ariſe in 
the Brain, is very ſoft and medullary ; but having 
* reached the Margin of the Medulla oblongata from 
whence they emerge, they firſt receive an Integu- 
ment or Coat there from the Pia Mater, as is ge- 
nerally ſaid by Anatomiſts ; but the optic Nerve 
has its medullary Subſtance apparently inveſted 
with an Integument much harder than can be well 
derived from that Membrane; nor does the ſaid 
Tunic perform the Office of rhe Pia Mater, ſince 
none of the Nerves are furniſhed by the cortical 
Subſtance or Fabric. Upon this laſt Tunic, im- 
mediately inveſting the medullary Subſtance of the 
Nerve, is ſpread the Tunica Arachnoides, and cel- 
lular Membrane, thro' which the ſmall Veſſels are 
diſtributed on the Surface of all the Nerves. 
The Dura Mater not only inveſts the whole 
Surface of the Cranium internally, but is alſo ex- 
tended without, over all the Nerves which paſs from 
the Cranium, and accompanies them even in their 


Diſtributions. I examined the ſpinal Medulla after 
it 
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it had been with much Labour freed from its Caſe 
of Bones, from the Occiput to the Cocyx, by an 
indefatigable Anatomiſt, and cou'd then ſee ma- 
ny Fibres of the Medulla deſcend and run together 
into a Bundle forming one Nerve, which paſſed 
out thro' a Foramen of the Dura Mater, which 
gives a very ſtrong and hard Coat to the Nerves, 
which after they are gone ſome way from the 
Spine, join together in Ganglia, or Knots of a 
hard, fleſhy, or cartilaginous Texture; but the 


medullary Part of the Nerve continues of as ſoft 


and mucous a Subſtance in the ſmalleſt Fibrils, as 
at its Origin in the Brain itſelf. Thus the optic 
Nerve taken together ſeems tough and hard, but 
on dividing it tranſverſly, the mucous medullary 
Subſtance is forced out from its containing Integu- 
ments by their natural Contraction ; but there is no 
Neceſſity for you to divide or wound the Nerve to 
be convinced of its Medulla; for by tracing it a 
little farther from the Cranium, it puts off the hard 
Integument received from the Dura Mater, and 
therewith forms the Sclerotica or hard Coat confi- 
ning the whole Globe of the Eye; it then alſo de- 
poſits the inner Coat, received from the Pia Mater 
and Tunica Arachnoidea, which forms the Choroi- 
des of the Eye next to the Sclerotica; ſo that theſe 
Membranes being depoſited from the Nerve, it is 
now expanded in a ſoft medullary Plexus termed 
the Retina. The ſame is alſo true of the auditory 
Nerve, which depoſits the two Integuments it recet- 
ved from the Dura Mater, within the auditory Si- 
nus; and that from the Pia Mater is thrown off 
upon the Tympanum, while itſelf continues ex- 
panded in the Cochlea and ſemicircular Canals a 
mere Mucus or Medulla: Whence it is manifeſt, 
that the callous Hardneſs of the Nerves ariſes from 


their including Membranes, in which the Medulla 


from 
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from the Brain retains its original Diſpoſition 
without any Change throughout their whole Diſtri- 
bution to every Point of the Body. So that which 
is ſhow'd in anatomical Demonſtrations under the 


Name of a Nerve, 1s a ſmall Portion of the me- 
dullary Subſtance included in tough Membranes. 


F. 282, But theſe Coats of the Nerves 
(F. 281.), are every-where ſpread with ſmall 
ſanguiferous i, lymphatic, and other Veſſels, 
inveſting their whole Fabric very cloſely ; lo 
that they do not conſtitute this Part as a 
Nerve, but only ſerve to collect, ſecure and 
convey the medullary Fibrills or Tubuli to 
their reſpective Parts; from conſidering which, 
you may account for many Phenomena and 


Diſeaſes of the Nerves, 


1 My Friend Ruy/ch writes in an Epiſtle to me, 
that his Injection ſucceeds the moſt beautifully 
when forced in by the umbilical Veſſels of a Calf 
that has been lately dropp'd : for then even the In- 
teguments of the Nerves appear beautifully painted 
with Blood-veſſels. In the optic Nerve we obſerve 
four little Arteries running externally in its hard In- 
tegument, without entering 1ts medullary Sub- 
ſtance, ſince they belong only to the Membranes : 
but the Medulla of the Nerve has an Artery run- 
ning thro' its Axis or Center, and expanding itſelf 
laterally with the Retina, and cauſes a blind or in- 
ſenſible Point in the Center of the Retina. There 
are an infinite Number of ſanguiferous Veſſels di- 
ſtributed in the Dura Mater and its Membranes, 
and there are doubtleſs Lymphatics alſo of the ſeveral 
ſmaller Series: all which Veſſels, even thofe of the 
Brain and Nerves, are inveſted with the cellular 
Membrane; 
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Membrane; and therefore here ſeems to be the Seat 
of 'many nervous Diſorders which are independent 
of the Brain, ſuch as one Species of the Rheuma- 
tiſm and Gout, tho' the former is generally ſeated 
in the vaſcular Plexus's of the Membranes, Ten- 
dons and Muſcles ; and the Species of the Gout 
which I mean, is that termed by Hippocrates the 
profound Separation of the Blood, &c. which Diſ- 
orders, as alſo Palſies of the Joints, where the Brain 
is unaffefted, may be removed by topical Reme- 
dies, as I have myſelf experienced ; which can 
hardly be expected, when the Seat of the Diſorder 
is in the Medulla or Brain, ſuch as Palſies following 
Apoplexies, Lethargies, &c. which are never cu- 
rable without reſtoring the Brain to its former Inte- 
grity. ; 


F. 283. But when the ultimate Fibres of 
theſe Nerves enter the Parts to which they are 
determined, they then depoſit the Coats i they 
before received from the Meninges, and are 
ſoon after expanded in Form of a very thin 
and tender Membrane, or elſe end in a ſoft 


Pulp. 


We have already obſerved this of the optic and 
auditory Nerves (F. 281. No. 2.); and it is the 
fame with the olfactory Nerves, which approach- 
ing the Os cribroſum paſs thro' the little Sheaths or 

tubular Productions of the Dura Mater, and then 
expand like a ſoft Pulp on the Membranes of the 
Noſe, giving way to the leaſt Preſſure like a Mu- 
cus. The ſmall tactile Nerves are demonſtrated 
by Malpighi and Ruyſch to be very ſtrong and 
hard till they reach the reticular Body of the firſt, 
under the Cuticle, where > depoſit their Integu- 


ments 
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ments of the Dura and Pia Mater, the laſt forming 
the Corpus reticulare Malpigbii, and the former the 
Cuticle, while the pulpy Subſtance of the Nerves 
themſelves is formed into little Heaps termed Pa- 
pillz ;- and if you remove the ſaid Cuticle and re- 
ticular Body, there appcars underneath them a Con- 
geries of naked, ſoft, gelatinous and very ſenſible 
Papillæ in the true Skin, If powder'd Cantharides 
are applied to any Part of the Sk in, and ſuffer'd to 
remain too long on the Part, as I have ſometimes 
known, and then a ſtrong Baſilicon-Plaiſter impo- 
{ed over the naked Papillæ, after the Cuticle has 
been elevated and the Papillæ much corroded by the 
Acrimony of the Flies, it excites ſuch an excrucia- 
ting Pain in the ſaid Papillæ, which are then eaſi- 
ly diſcernible by the Microſcope, that Convulſions 
and even Death itſelf have been known to follow, 
And the ſame direful Symptoms will alfo follow 
upon an ignorant Surgeon's ſcraping off the ſaid 


nervous Mucus or Papillæ appearing under the 


dead or deſtroyed Cuticle. All the Nerves there- 
fore in the Body terminate one and the ſame way, 
nor is the leaſt Fibre or ſolid Part of the Body 
without its Nerve, or which is not as well ſuppli- 
ed with the nervous as with the arterious Syſtem, 


8. 284. If we therefore attentively canſider r, 
* that the medullary Subſtance (F. 270, 
-274.), wholly pervious or tubular, is entirely 
ſpent in compoſing the ſmall Fibres of the 
Nerves, paſſing into them alone in one conti- 
nued Courſe without any Interruption; (2. ) that 
if the Medulla of the Cerebrum or Cerebellum 
be compreſſed a, wounded, putrefied or eroded, 
all the Actions of the Nerves thence arifing are 

immediately aboliſhed or deſtroyed, notwith- 
ſtanding 
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ſtanding the Nerves themſelves and their Inte- 

ments are entire and without Injury; (3.) that 
all the Nerves very readily perform their Of- 
fice, tho' they are every-where either lax or 
pendulous, and diſpoſed either in oblique, crooł- 
ed 3 and inflected or retrograde Courſes; (4.) that 
the Nerves being compreſſed or tied, even 
without wounding 'em, the Parts to which 
they belong, betwixt the Ligature and Extre- 
mity 4, loſe all their Faculties of Senſe and 
Motion, while thoſe Parts which are ſupplied 
by the fame Nerve betwixt the Ligature and 
Medulla of the Brain are unaffected ; who- 
ever reflects on theſe Circumſtances will readi- 
ly conclude, that thoſe Fibres or Tubuli of the 
Nerves continually receives the Juice of the 
Medulla (F. 275 to 278.), and tranſmit the 
ſame by very diſtin& Paſſages to every indivi- 
dual Point of the whole Body, and that by the 
Conveyance of this Juice only they perform all 
their Actions and Uſes as Nerves 


There are two Opinions which at preſent pre- 
vail with regard to the Nerves, ſome thinking 
them pervious and-filled with a kind of Juice ſub- 
ſervient to Senſation and muſcular Motion, which 
is one Opinion; others ſuppoſe them ſtretch'd 
from their Origin like tenſe and ſolid Cords, con- 
veying the Impreſſions of Ohjects to the Senſori- 
um, and performing the Motion of the Muſcles by 
mere Vibrations. © 

There was a Man at Paris who at times begg'd 
Money in a Piece of his own Skull, his Brain 
being only cover'd with the Dura Mater; and he 
would frequently * ments to be 9 

2 or 
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for a ſmall trifle of Money. Upon gently preſ- 

ſing the Dura Mater with one's Finger, he ſud- 
denly perceiv*d, as it were, a thouſand Sparks be- 
fore his Eyes; and upon preſſing a little more for- 
cibly, his Eyes loſt all their Sight; by preſſing the 


Hand ftill ſtronger on the Dura Mater, he fell 


down in a deep Sleep, which was attended with 
all the Symptoms of a ſlight Apoplexy, merely by 
this Preſſure with the Hand; which was no ſooner 
remov*d, but he as gradually recover'd from the 
Symptoms as they were brought on, the apopleCtic 
Symptoms firſt vaniſhing, then the Lethargy, and 
laſtly the Blindneſs, all his Senſes recovering their 
former Perfection. This is a manifeſt Argument, 
that the Source of Motion and Senſation is in or 
dependent on the Brain, which being free and un- 
affected they are alſo in the like manner duly ex- 
ercis'd, but by any Diſcompoſure of the Brain they 
are proportionably impaired or aboliſhed. If a 
ſmall Artery is ruptur'd within the Cranium of the 
moſt healthy Perſon, by the Efflux of an Ounce or 
two of Blood from thence, the internal Parts 
of the Brain and Medulla will be compreſſed, 
and the Patient will perceive, firſt, a kind of red 
Atmoſphere or Vapours about his Eyes; after 
which every thing will ſeem to turn round, and he 
will at laſt fall down apoplectic, deſtitute of all the 
animal Faculties, and without Senſation or any 
voluntary Motions ; but as in this Caſe there is no 
other Change made in the Brain and Nerves but a 
Compreſſure of their Origin, it is thence evident 
that they muſt of neceſſity be pervious to ſome 
Fluid, which being thus obſtructed cauſes all the 


foremention'd Symptoms. 


All the Nerves paſs out of the Cranium with 


a conſiderable Incurvation ; but the Nerves of the 


Heart, on whoſe Motion depend all the Actions 


: of 
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of the human Machine, run in a ſtraight Courſe 
betwixt the Aorta and pulmonary Artery; the re- 
current Nerve particularly is inflected round the 


| ſubclavian Artery, and then returns upwards out 
of the Thorax. Lower obſerves, that the ſpinal 


Nerves deſcend from the Medulla, and after they 
have made ſome Progreſs they are again reflected 
upwards; but notwithſtanding all theſe Incurvati- 
ons and Inflections, we ſee that the Nerves conti- 
nually move the Parts, and perform their ſeveral 
Offices; which they cou'd not do, if they acted in 
the manner of tenſe Cords; for to perform muſical 
Oſcillations or Tremors, the Cords muſt be 
ſtretch'd in right Lines without touching other Bo- 
dies, otherwiſe their Impulſe will not be duly pro- 
agated. | . 

4 Formerly Galen, and latterly Belini, have made 
curious Experiments with Ligatures upon the 
Nerves of brute Animals; from whence it appears, 
that if the crural Nerve of a Dog be denudated, 
and then tied with a broad Ligature or Piece of 
Tape to avoid cutting the Nerve, all the Senſe 
and Motion of the Part below the Ligature to 
which the Nerve belongs, is ſoon after deſtroyed; 
nor will the Senſe and Motion return again after 
the Ligature is remov'd, without the Nerve be 
treated with warm Applications: the Nerve is not 
therefore a tenſe Cord, for that will give a Sound, 
tho? a falſe one, tho' you make the ſtricteſt Liga- 
ture on it. But you may make the fame Experi- 


ment with much more Eaſe in your own Perſon, 


without the Trouble of repeating it in the manner 


before deſcribed on a living Brute; for if, as you 


ſit, the Ham of one Leg be laid over the Knee of 
the other, by continuing in that Poſture for ſome 
time, and compreſſing the Nerve, you will no 


ſooner attempt to riſe up, but a Numbneſs or pa- 


R 3 ralytic 
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ralytic Diſorder is perceiv*d in the Limb, which 
has a painful Senſation, popularly known by the 
Name of one's Foot being aſleep, which Sym- 
ptom gradually vaniſhes in a little time after the 
— is ſet at liberty from the Preſſure. 

5 So that every Moment a Perſon is alive and 
well, the Blood is impelPd from the Heart to the 
Cortex of the Brain, and its thinner Juices being 
attenuated in their Paſſage thro? the ſeveral Series 
of the Veſſels in the cortical Fabric, are at laſt 
tranſmitted in the Form of a moſt ſubtile . Liquor 
into the medullary Tubuli ; from whence it paſſes 
in an uninterrupted Courſe into every individual 
Part of the Body by the Nerves. To corroborate 
this Doctrine, we may add the Experiment of 
Drelincourt, who having made a Ligature upon the 
carotid Arteries of a Dog, he fell down ſuddenly 
apoplectic, nor had he any Senſation without re- 
laxing the Ligature. I am ſenſible that this Sy- 
ſtem is oppos'd by ſeveral ſpecious Arguments and 
Difficulties urg'd by thoſe who deny the Exiſtence 


of a nervous Juice; but I am fully perſuaded that 


every rational and unprejudic'd Perſon, who duly 
conſiders and connects the ſeveral Principles which 
we have before advanced, will find no Difficulty 
in this Syſtem of a nervous Fluid, | | 


8 285. There is therefore no Face of Truth 
in that Opinion, which aſſerts the Nerves to 


rform all their Actions by Vibrations, like 
thoſe which ariſe from ſtriking a fene * Chord 


or Thread ; fince this is repugnant to the Na- 
ture of the ſoft, pulpy and flaccid Nerves 
(F. 284, (4). ) which have ſo many Inflections 
and Incurvations ; and alſo inconſiſtent with 
that very accurate * Diſtinction with which 


Objects 
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Objects are repreſented to the Senſes, and with 
which the muſcular 3 Motions are performed. 


Thus, ſay they, a Motion may be communi- 
cated from the Brain to any particular Part inſtan- 
taneouſly, in the ſame manner as a Vibration is pro- 
pagated from one Part of the tenſe Cord to the 
other without any ſenſible Interval of Time, or as 


the Motion of the Hand is govern'd variouſly in 


the ſmalleſt Inſtant to direct the Sword or Cudgel, 
which they think is hardly intelligible upon any: 
other Principle than that of Vibration; but theſe 
Gentlemen do not conſider the Impoſlibility of ſuch 
Oſcillations in the Nerves, which without their In- 
teguments are nothing more than a ſoft Medulla, 
ſo yielding, that an Ounce Weight will expreſs all 
the pulpy Subſtance which the optic Nerve received 
from the Brain; but for a Body to be ſoft and flac- 
cid like a Pulp, and to perform Vibrations like a 
tenſe Cord at the ſame time, is quite oppoſite to 
the Nature of things, and are Conditions that were 
never yet obſerved in any one Body, But to mol- 


lify this Objection, ſome of them will reply, that 


the Nerves receive their Elaſticity and State of Ten- 
fion from the Meninges with which they are inveſt- 
ed, and which are apparently elaſtick, as they are 
continued with the Nerves to the ſeveral Parts of 
the Body, and occaſion them to contract or ſhrink 
up, after any Wound or Diviſion ; but they ought 
again to conſider, that theſe Coats make no Pare 
of the Nerves, ſo far as they are Organs far Senſe 
and Motion, but only ſerve to convey and ſecure 
them in their Courſe to the ſeveral reſpective Parts, 
where they are at length depoſited as uſeleſs to the 


medullary. Subſtance of the Nerve itſelf, which 


alone is the Inſtrument productive of Senſe and 
— Add to this that if we ſuppoſe the Nerves 
X 4 ſtretch'd 


" 4 — r 
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ſtretch*d like tenſe Cards, they wou'd be incapable 
of performing their Offices ; for the moſt elaſtic 
Cords will neither tremble nor perform muſical Oſ- 
cillations, if they are either inflected, or in fo lax 
a State as the Nerves, 

The optic Nerve expands i its medullary Sub- 
ſtance for Senſation in the Form of a Cup, which 
is continued from the Center of the optic Nerve 
to the ciliary Proceſſes; but if we ſuppoſe this to 
be a ſolid and tremulous Cup or Glaſs, I ſay that 
if one Point be ſtruck all the reſt will be like- 
wiſe put in Motion; for the Tremor of a folid 
and continuous Body propagates itſelf throughout 
the whole, ſo that every Point of the Eye would 
thus be ſenſible of but one Object, whereas we ſee 
an infinite Number very diſtincty at one and the 
fame Inſtant, each Object acting on a different. 
Part of the Retina, and conveying its Impreſſion 
_ diſtin&ly to the Brain, which could not be effected 
by a tremulous Solid. 

3 I am not ignorant that Swammerdam has op- 

os'd Experiments to this Opinion, and has de- 
Lay Te that by compreſſing of the Nerve be- 
longing to any Muſcle of an Inſect, that Muſcle 
will be conyulg'd ; and Steno having divided the 
crural Nerve in a Dog, found that by vellicating 
and pulling the ſame the Foot was directly con- 
vuls'd, Add to this that Vipers and Snakes of all 
kinds continue their reptile Motion after the Heart 
has been pull'd out; and a Frog that has had its 
Heart and Lungs cut out will ſwim upon being 
thrown into cald Water, alſo an Eel being cut into 
ſeveral Pieces continues to move about for a long 
time after z but all theſe are in Reality no Objecti- 
ons to the Exiltence of a nervqus Fluid ; for the 
two firſt Experiments make nothing againſt us, 
ne the 1 only ſhew that the Fabric of the 
Nerves 
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Nerves in cold amphibious Animals is different 
from that of the Nerves in Quadrupeds and hot 
Animals; ſo that no Argument of Force can be 
thence drawn to make any Concluſion with regard 
to the human Body. | 


$. 286. In the ſame manner therefore as the 
arterial Blood and Lymph are perpetually di- 
tributed or moved into all the vaſcular Parts 
of the Body, ſo we alſo underſtand that the 
Juice ſeparated by the Cortex of the Brain and 
Cerebellum is continually propelld i from 
thence through the Nerves by the Force of the 
Heart and Arteries into every individual 


Point or folid Particle throughout the whole 
Body. 5 


And at length returns again from all Parts of 
the Body to the Spring from whence it came, to 
wit, the Brain; ſo that that Part of the oily ſub- 
tile Liquor which is ſeparated from the Blood in 
the cortical Subſtance of the Brain, and paſs'd from 
thence through the Tubuli of the nervous Syſtem 
into every even the minuteſt Part of the whole 
Body to the very ſmalleſt Stamina, are at laſt ab- 
ſorbed and returned by very minute nervous Veins 
opening into the viſible lymphatic Veins ; from 
whence paſſing into the lymphatic Cava, i. e. the 
thoracic Du&, it goes from thence into the ſan- 
guiferous Veins, and ſo to the Heart, which again 
ſends it to the cortical Subſtance of the Brain, to 
be there ſeparated afreſh and repeat the ſame 
Courſe many times ſucceſſively; ſo that there ſeems 
to be a Circulation of the nervous Juice not un- 
like that of the Blood and other groſſer Humours 
of the Body, | x 1 
2 ; $. 28 7. 
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§. 287. Laſtly, the exceeding Subtilty of 
the vaſcular Tomentum of Ruy/ch in the Cor- 
tex, (which is yet only the groſſer arterial Fa- 
bric ſending off lateral Branches, decreaſing 
22 till they become inconceivably fine 

miſſaries) teaches us how very minute or 
lender thoſe hollow Threads, or ſoft Tubuli 
of the Nerves muſt neceſſarily be; but if the 
vaſt Bulk of the Encephalon be again com- 
pared with this Minuteneſs of the nervous Tu- 
buli or Fibrills, it demonſtrates them to be 
more numerous than can be conceived within 
the Bounds of Imagination; and that the vaſt 
Quantity of Juice forcibly propell'd hither 
muſt inevitably keep thoſe Tubuli conſtantly 
open and full for Action. 


There is not any one Viſcous in the human 
Body equal in Size to that of the Brain and its Ap- 
pendages, to wit, the Cerebellum and Medulla Spi- 
nalis conjunctly, which is the larger ſtill as a viſ- 
cous, ſince there are no Incumbrances from large 

Blood- veſſels, Fat, or other Embaraſſments being 

only a ä of the minuteſt Vaſcules from 
which the Medulla immediately ariſes; which, 
being ſo much ſmaller than the ſanguiferous Veſſels, 
admits of a much larger Number to be wound up 
in the ſame or a leſs Space. Tis true the Injecti- 
on of Ruy/ch penetrates into the ſecond or third 
Series of the arterial Veſſels in this Part, but then 
the greateſt Part of the Cortex remains ſtill unen- 
tred by the Injection. The Lungs conſiſt almoſt 
entirely of Air-veſſels, and if you waſh out the 
Blood by injecting Water, then force out the Wa- 
ter 
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ter by preſſing Air into them, and at laſt dry 
them, the-whole Subſtance of the Lungs appears 
empty Membranes, replete with Air only ; even 
the Liver, notwithſtanding its great Bulk, would 
be incapable of filling the Cavity of the Spine and 
Cranium if you conſider the Figure of the laſt, and 
deduct the large Veſſels which add little or nothing 
to the Secretion ; but if the Liver thus appears leſs 
than the Brain and its Appendages, you will readi- 
ly give up all the other Viſcera which are much 
ſmaller. To conclude then, if you conſider the 
vaſt Bulk of the Brain, and compare it with the 
incredible Tenuity of its Veſſels, it will readily ap- 
pear that the Number of ſecretory Tubuli and 
Vaſcules therein muſt be infinite, and that theſe lat- 
ters are continually and equably pervaded by a 
moſt ſubtile Juice, BY RN. | 


$. 288, But we are in the mean time per- 
ſuaded that this Juice does not move with any 
reat Force i through its proper Tubuli or Veſ- 
Fs if we conſider the infinite Number, Mi- 
nuteneſs, Incurvations, and Contexture of the 
ſmall Arteries through which it is ſtrained 
on the contrary, the vaſt Number, ſubtil Di- 
viſions, various Inflections, and different Com- 
pactneſs of the Nerves in different Parts, 


prove the Flux thereof to be conſtant, gentle, 
and equable 3, 


7 The Juice of the Nerves flows through them 
continually, but not with a violent or rapid Moti- 
on; for the Flux of all the Juices throughout the 
whole Body reſults from the impelling Force of the 
Heart and the elaſtic Contractions of the Arteries, 
which being ſtrongeſt in the largeſt or firſt * 

o Q | 
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of Veſſels, to wit, the ſanguiferous, gradually 
weakens as the Juices are thereby protruded through 
the ſeveral leſſer Series of ſerous Veſſels, into which 
the Force of the Heart 1s ſcarcely extended ; but 
the Serum and Lymph are rather protruded by the 
arterial Contractions, which being ſtill leſs as they 
diminiſh, are divided into leſſer Series, the laſt Se- 
ries of them will be ſo ſmall and unactive as to 
protrude their Contents very weakly and ſlowly, 
ſo that the Velocity of the Fluid will be continually 
diminiſhed as it paſſes from the Heart to the En- 
trance of the nervous Tubuli or Medulla of the 
Brain, having communicated almoſt all their Mo- 
tion to the ſeveral other Juices and Impediments 
which they meet in the way; but the Nerves are 
the very ſmalleſt Series of Veſſels, and being the 
remoteſt from the Heart, the Impetus and Velo- 
city of their contained Fluid will be leſs than in 
any other Veſſels; and it is neceſſary it ſhould be 
ſo, if we conſider the very tender and pulpy Sub- 
ſtance of the Cortex and Medulla, from whence 
the ſoft Subſtance of the Nerves is continued; 
which is again another Argument for a very ſlow 
Motion of their contain'd Fluid. It cannot be ſaid 
with Juſtice that there 1s a Mechaniſm in the Brain 
to accelerate or quicken this ſlow Motion of the 
nervous Fluid; for the large arterial Veſſels there, 
which protrude the Lymph in other Parts of the 
Body, have here little or no Motion from the 
Thinneſs of their Coats, being like thoſe of ſmall 
Veins ; nor can we expect any ſuch Impulſe from 
the Motion of the Dura Mater, as Pachioni and 
Baglivi have imagined; for the Dura Mater cloſely 
inveſts the Cranium, and is ſo ſtrictly attach'd to 
the Bones that it cannot recede from them in the 
leaſt, inſomuch that its Arteries are rather forc'd 
to make their Impreſſions upon the Bones _ 
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ſelves by the ſtrict Adheſion of this Membrane. 
But it does not follow, that becauſe the Motion 
of this Juice is ſlow that therefore its Action muſt 
be ſo, for we are aſſured to the contrary, by its 
inſtantaneous Obedience to the Will in dancing and 
other Exerciſes; the Mind no ſooner wills the Ex- 
tenſion of the Arm but it immediately follows; not 
becauſe a certain Quantity of the nervous Juice is 
impelPd at that time all the way from the Brain in- 
to the extended Muſcles, but: becauſe all the ner- 
vous Tubuli being full, an Impulſe communicated 
to the Liquor at one End of the Tube will thruſt 
out its Globules at the other End in the very ſame 
Inſtant of Time; as we know by placing a Row 
of ivory Balls cloſe to each other upon a Table, 
and then by ſtriking upon the outermoſt Ball at 
one End, the furthermoſt at the other End will 
inſtantly recede or run off with the Velocity firſt 
communicated, without any ſenſible Succeflion 
through the intermediate Balls ; and if a Tube be 
full of Liquor, you no ſooner urge more in at one 

End but it inſtantly runs out at the other. 
This is an Objection, which, upon mature 
Conſideration, may be eaſily obviated by any one, 
thus; If the Motion of the Heart be alternate with 
Intervals of Reſt betwixt each Contraction, then 
the Motion of the nervous Fluid reſulting from 
that of the Heart will not be equable and continu- 
al, but impeded alternately by Stops whenever 
the Heart dilates; but we know that the Senſes 
are continually maintain'd, and thereſore the Flux 
of the nervous Juice muſt be equable and uninter- 
rupted through the Nerves, contrary to the Drift 
of this Syſtem. But this Difficulty is eaſily re- 
moved if we conſider that the nervous Juice moves 
in its contained Veſſels like the Blood in the Arte- 
ries, which never ceaſe to protrude their Contents 
though 
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though they do it with an unequable Velocity; the 
Motion of the arterial Blood being accelerated as 
often as the Heart contracts, and in the ſame man- 
ner, I ſuppoſe, that the Senſations are perpetually 
maintained, but more exquiſite when the Blood is 
impell'd into the cortical Fabric of the Brain. A- 
greeable to this Malpigbi obſerves that the Light 
which he perceived as he lay in Bed was not equal- 
ly vivid all the time, but made with Flaſhes or 
ſudden Starts of Brightneſs whenever the Heart 
contracted itſelf ; *cis certain the Light itſelf was 
the ſame all the time, only it made a more vivid 
Impreſſion on the Nerves when they were fulleſt ; 
whence it is probable that the Impulſe or Motion 
of the Juice in the Nerves is continu'd from that 
of the Blood, but is ſometimes accelerated and re- 
tarded like the laſt, only the Difference is not ſen- 
ſible, becauſe the firſt Impulſe or Augment of Mo- 
tion is very little impaired before it is ſucceeded by 
a ſecond and a third, &c, 


$. 289. From what has been ſaid you will 
therefore hardly wonder 1 that the Motion and 
Exiſtence of this. Juice cannot be ſeen, nor 
that it cannot be exhibited to the Eye either by 
Ligatures *, Wounds 3, PunQures, Suction, 
the Air- pump 4, or Injections 5; for whoever 
expects or attempts at theſe Methods of Dif- 
covery, muſt be ignorant both of the Nature 
of the Juice and its containing Tubuli: But 
they who deny the Exiſtence or Perviouſneſs 
of ſmall Veſſels becauſe their Cavities are not 
demonſtrable' to the Eye, muſt be ſuch as are 
highly ignorant of the original Mechaniſm of 


5 our Bodies 6 at firſt, of their After- growth or 


In- 
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Increaſe, and of the ſeveral animal Operati- 
ons and Excretions 7; they muſt alſo know 
nothing of the Fabric of Hſects 8, nor have 
taken any Notice of what may be manifeſtly 
obſerved in Plants. 


There have been ſeveral eminent Gentlemen in 
the Faculty who have thought it apparent there 
Was no animal Spirits or nervous Juice, becauſe 
hone could be exhibited to the Eye. I am indeed 
myſelf of Opinion that the Art of Phyſic ought 
to be founded on none but ſenfible Experiments; 
but then I think we ought not to deny our Aſſent 
to ſuch evident and reaſonable Concluſions as appa- 
rently follow from ſenſible Phænomena. Before 
Lewenhoec invented microſcopical Lenfes of the 
fixth Order, there was no one that could demon- 
ſtrate to our Senſes or Eyes that the ſanguiferous 
Arteries and Veins were continuous with each 
other; but you muſt allow it would have been 
very raſh and haſty in any Perſon to deny their 
Communication, or the Blood's Paſſage from one 
to the other, becauſe none ſuch could be then 
ſhewn to the Eye. The Pulſe is evidently percep- 
tible in the Artery upon its Dilatation from the 
Blood by the Heart; but no one will deny the Pul- 
fation, which can only be felt, becauſe he does not 
ſee it, for all we can fee is the Dilatation of the 
Artery in the Inſtant only when the Blood is im- 
pell'd from the Heart. In the ſame manner we 
cannot ſee the nervous Juice, but we ſee the Brain 
and Nerves all grow and increaſe in Proportion 
with the Heart and reft of the Body, and there- 
fore conclude that the Brain and Nerves are re- 
plete with a Juice which they continually. receive 
from the Force of the Heart. We ought not to 
invoke the Teſtimony of our Senſes to prove the 
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Exiſtence of theſe Spirits; for as Ariſtotle wiſely 
obſerves, we are not able to ſee that which ſees, 
nor hear that which hears ; even to do this would 
require us to have our ſenſitive Organs ſo exquiſite 
or ſubtile that they would be incapable of perceiv- 
ing the external and groſs Fabric of Bodies ; and 
then it was altogether neceſſary for the Liquor it- 
ſelf which receives the Impreſſions of Objects to 
be ſo fine as not to make any Impreſſion on the 
Organs, otherwiſe the Mind would perceive the 
included Liquor inſtead of the external Object, 
and therefore it was not poſſible for any viſible 
Liquor to be capable of performing the Office of a 
nervous Spirit. | | 

It is urged by ſome, as a ſtrong Argument, 
that if you make a Ligature on the Nerves, they 
do not ſwell betwixt the Brain and the Parts to 
which they belong, and that therefore they do not 
carry any Liquor from the Brain into thoſe Parts; 
but this in fact demonſtrates no more than that the 
nervous Tubuli are exceeding ſmall : for no one 
could ever demonſtrate the ſwelling of a lympha- 
tic Artery by Ligature, when it is notwithſtanding 


a real Artery, and an infinite Number of times 


larger than any of the nervous Tubuli. 
3 There have been formerly ſome eminent Pro- 
feſſors in this Univerſity, who endeavour'd to 


prove publickly by Experiments, that the Nerves 


were ſolid Bodies without any Cavities in them, 
In order to this they took the auditory Nerve, and 
with a Magnifier endeavour'd to obſerve, whether 
or no they cou'd diſtinguiſh any Foramina in a 
tranſverſe Section thereof, or whether they could 
perceive any Juice run out from the Diviſion ; but 
every unprejudiced Student denied that they 
could ſee either, whereupon the Profeſſor triumphs 
and gains the Victory over the controverted * 

| But 
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But for my own Part, I muſt declare my Surpriſe 
at the Levity of ſuch Men, who are ready to 
draw. Inferences and Concluſions any way, juſt as 
they are pleaſed to think, Tis well known that 
nobody could ever diſcern the conſtituent Particles 
of pure Water, even by a microſcopic Lens of the 
ſixth Order; and therefore by this Rule the Wa- 
ter muſt conſiſt of no Particles becauſe they are not 
viſible. If a Veſſel of extravaſated Blood be ſet 
by in a warm Place, the Maſs will gradually di- 
miniſh till it is at length wholly exhaled into the 
Air; but as you can never diſcern any of the ex- 
haling Particles by the Microſcope, you muſt thus 
therefore conclude there are no exhaling Particles, 
when at the ſame time the whole Maſs evaporates 
in ſuch, From one of the Seeds of the Gourd, 
which the Jtalians call la groſſa, ariſe very large 
green Leaves, and ſuch Fruit that one of them 
weighs above eighty Pounds, and ſome of them 
have been ſent to the Count Marſigli weighing a 
hundred. and twenty Pounds: But all this Maſs or 
Weight of the Fruit has run through the Peduncle 
or Foot-ſtalk no thicker than a Gooſe-quill within 
the Space of ſixty Days, notwithſtanding no Tu- 
mour will be form'd betwixt the Root and Pedun- 
cle, after making a Ligature on the laſt; but it is 
nevertheleſs vaſcular, and Ruyſch has demonſtrated 
that there is not one Tube or Vaſcule in the Fruit 
which was not before in the Peduncle. Even the 
eighty Pounds of Juice in the Fruit is but a little Part 
of the whole Quantity which paſſes that way; for 
one of thoſe Gourds ſoon loſes above twenty Pounds 
Weight of its Juices by Tranſpiration; nor did it 
perſpire leſs whilſt growing than after it has been 
gathered: So that if we only make the Weight of 
the perſpired Juices equal to that of the Gourd, the 
Amount will be a hundred and eighty Pounds ; of 


L which 
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which three Pounds muſt have paſſed daily thro? 
the Peduncle, fince there 1s no other way for it to 
paſs, as appears from wounding or dividing the 
faid Peduncle, which will not then produce 
 Gourd ; but this Peduncle could not tranſmit fo 
many Pounds of Juices without being full of per- 
vious Tubuli to convey them, and notwithſtanding 
if you tye and cut the Stalk, or endeavour ro draw 
out the Juice by the Air-pump, all will be 
found to have no Effect in demonſtrating thoſe Tu- 
buli. | 

+ A certain Profeſſor ſuſpended Part of a large 
Nerve in the Receiver of an Air-pump, but up- 
on exhauſting the Air no Juice could be extracted 
from it, and he therefore thought this was an evi- 
dent Proof that the Nerves did not convey any 
Liquor. But ſuppoſe the Juice of the Nerves 
as groſs as the common Air, do you think that 
Air could be perceived iſſuing out of the Body in 
an exhauſted Receiver; but the nervous Juice is 
probably finer, more pellucid and leſs viſible than 
the Air: Even the nervous Tubuli ſeem to be fo 
ſmall, that upon diſſecting them any way, neither 
their Cavities nor Juices can be diſcerned by the 
- Hharpeſt Eye. 55 

Some will ſay if we can inject other very ſmall 
and naturally inviſible Veſſels, fo as to render them 
conſpicuous, why not the Nerves alſo, if they are 
pervious; to which very weak Objection we an- 
ſwer, that the ſmalleſt Veſſels ever injected are 
probably ſome Millions of Times lefs than the ner- 
vous Tubuli. — 1 5 

s We grow up from a Point next to nothing, 
even to that Bulk in which we at preſent appear; 
and yet in that ſmall and inviſible Point were com- 
priſed all, and even more Veſſels than we have at 
preſent : Since we obſerve all the ſame _—_— in 

a Fœ- 
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a Fcatus as in an Adult, in which laſt there are 
many Parts which were Veſſels in the Fcetus but 
are not ſo in the Adult (per $. 467.). But all this 
inviſible and human Animalcule is at firſt like a fluid 
Mucus z and if you therefore aſſert it has neither 
Arteries, Veins, or Nerves, you will contradict 
what we have proved to be true in F. 673; but if 
you fay it has Veins, Arteries, and Nerves, are 
they therefore viſible ? - 7 i 

7 Through the hard Cutis covered with the 
horny Cuticle, exhales daily five Pounds of the 
perſpirable Matter of Sanctorius; but Letuenboec, 
with his beſt Microſcopes, could never diſcern the 
exhaling Particles ; for what he obſerved tranſude 
through the Skin was only an oily Matter. Who 
will demonſtrate thoſe odorous Particles to the Eye, 
which flying off from a Perſon's Skin and Cloths; 
and adhering to adjacent Bodies, ſerve as a faithful 
Clue to conduct the wandring Dog through the 
Meanders of a populous City to his loſt Maſter ? 
yet is the Exiſtence of thoſe Pores and Particles not 
the leſs certain becauſe inviſible, - 2 

® Lewenboec inſpecting ſome freſh and pure 
Rain water, could at firſt diſtinguiſh nothing there · 
in; but after ſtanding a few Days the Water grew 
foul and turbid, and in it appeared an infinite 
Number of little Fiſh of various Kinds. Among 
theſe Animalcula there was one conſiſting of thirty 
Joints, perpetually turning and winding itſelf about, 
and at laſt depoſited a great many Eggs, from 
whence aroſe more Animalcules like the firſt ; but 
for the Motion of theſe there muſt be Nerves, 
. Muſcles, Arteries, &c, Let not any Body there- 
fore deny the Exiſtence of every thing they cannor 
ſee, ſince there are whole Animalcules, the moſt 
complex Machines in all Nature, eſcaping the 
ſharpeſt Eye. 
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S. 290. But it is even a ſtill groſſer Error to 
imagine that the very thick, viſcid, and /ym- 
phatic Juice 1 which iſſues from the Nerves 
of an Ox's Tail that has been cut off, is that 
very fine Spirit or Juice of the Nerves we have 
been now deſcribing: Nor can any Liquor 
injected 2 by the carotid Arteries of an Animal, 
ſo as to tinge the Nerves, demonſtrate their 
Cavities or Tubuli: Nor does that Tumour 3 
which ariſes after making a Ligature on the 
Nerves of a young Animal, prove the pro 

ſed Argument. N F * 


1 The Exiſtence of. a nervous Juice has been as 
lamely defended by ſome of its Patrons, as it hath 
been weakly oppoſed by many of its Adverſaries : 
It even makes me bluſh to mention the Error of 
the honeſt and otherwiſe judicious Malpigbi and 
Bellini, who both tell us, that after cutting off the 
Tail of an Ox or Cow, there diftills from thence a 
nervous Juice, thick, glutinous, and apt to har- 
den; for the Juice here mentioned is no more than 
the Mucilage from the Articulations of the Verte» 
bræ which compoſe the Tails of brute Animals, 
ſerving to mollify the Ligaments connecting the 
Vertebræ to each other, | 

There have been ſome Engliſb Anatomiſts 
who imagin*d that they had diſcover'd or demon- 
ftrated the hollow Tubuli and Cavities of the 
Nerves, becauſe by injecting the carotid Arteries 
with Urine colour'd with Ink, they found all the 
Nerves of the Brain tinged with that very penetra- 
ting Liquor, and upon dividing any one of them 
tranſverſly they appeared full of black Specks or 
Points, which they ſuppoſed to be the Cavities ws 
© : [= the 
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the nervous Tubuli, but were in reality no more 


than the divided Arteriolæ ſpent upon them from 
the Carotids (per F. 235 and 282.); but thoſe 
ſmall Arteries ſpent on the Coats-of the Nerves, 
and tinged with the injefted Liquor, are ſome 


Millions of times larger than the medullary Fibres 
or Tubuli of the Nerves. | 


3 Dr. Villis endeavouring to refute the Oppo- 
nents of a nervous Spirit, urges an Experiment 
which at the firſt Appearance might ſeem next to 
a Demonſtration ; and that is, if you make a Li- 
gature upon the Nerves of Whelps or other young 
Animals they ſwell betwixt the Brain and the Li- 
gature ; but then in reality this is no Tumour or 
Turgeſcence of the Nerve, but of the Integuments 
or including Membranes, furniſhed both with ſan- 
guiferous, ſerous, and lymphatic Arteries, whoſe 
contained Juices being obſtrufted by the Ligature 
occaſions the Tumour, 


F. 297. This Liquor being very ſubtile, per- 
fectly ſimple, fluid and volatile, is therefore 
termed the Spirits i of the Nerves, which are, 
from their Offices, diſtinguiſh'd into natu- 
= 2 vital, and animal, as we ſhall ſee here- 
after. 


We chuſe to call them by the Name of (arwue 
or) Spirit, after Hippocrates, who by that Deno- 
mination underſtood a Fluid capable of exertin 

conſiderable Forces, without being viſible, like the 
Wind : And when he divides the human Body in- 
to Parts containing and contained, he includes the 
Spirits among the latter, which were ſecured and 
governed by the Mind as by a Door-keeper. 


Y 3 The 


— . IEA ei re oo ers eee —— 


326 Of the Nerves. 8 292. 

The Moderns have rejected the Diſtinction 
made by the ancient Phyſicians of the Spirits into 
natural, vital, and animal; bur I think they have 
done this without due Conſideration : For 'tis pro- 
bable that the Spirits of the Brain are different from 
thoſe of the Cerebellum, ſince their Fabric is dif- 
ferent from each other ; and we are even furniſhed 
with Arguments to prove that the animal Facul- 
ties reſult from the Action of the Cerebrum, and 
the vital from that of the Cerobellum. Therefore 
the Spirits of the Brain may be not impraperly term- 
ed animal, as thoſe of the Cerebellum may be call- 
ed vital: And for the natural Spirits, thoſe may 
be ſo call'd which flow through the minuteſt Tu- 
buli of the very laſt Series of Veſſels, ariſing not 
from the Brain, but intermediately from the ſan- 
guiferous Arteries themſelves throughout the whole 
Body; which laſt Juice or Spirit is neither ſubſer- 
vient to Senfation nor Motion, but to nouriſh 
and repair the ſmalleſt Veſſels and Fibres in the 
Body. 


8 292, But fince new Spirits are ſupply'd 
every Moment from the Blood, the laſt made 
will drive forwards the preceding, which ha- 
ving performed their ultimate Uſes, ſeem to 
be finally impell'd into the ſmalleſt lympha- 
tic Veins of the Glands and other Parts, from 
whence paſling into the lymphatic Veins of a 
little larger Size, and — them into the 
common and viſible Lymphatics which have 
Valves, they are at laſt returned into the Blood 
of the ſanguiferous Veins, and by them to the 
Heart, ſo that this Juice or Spirit has a per- 

| petual 
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petual Circulation through the Veſſels like the 
reſt of the Humours, 


The nervous Juice is preſſed or moved ſlowly 
and conſtantly through the nervous Tubuli by 
that Impulſe of the Heart which 1s communicated 
from the Blood through the ſeveral decreaſing Se- 
ries of Veſlels in the Cortex, by which it at laſt 
enters and paſſes through the very ultimate or leaſt 
Series of Vaſcules continued into the medullary 
Tubuli of the Brain. This Liquor muſt therefore 
have ſome Exit from the nervous Tubuli, or elſe it 
would be perpetually augmenting: But we aſſign it 
a threefold Exit, as (1.) when a Nerve having ra- 
mified itſelf in the leaſt Branches, ſpends itſelf up- 
on the Stamina or leaſt and moſt ſimple Fibrills of 
the Body, and then being reflected back from thoſe 
Stamina, and gradually enlarging, compoſes a ſort 
of ſpirituous Veins, the leaſt of any in the Body; 
which leaſt Veins conveying the nervous Juice in- 
to the next larger Series of pellucid Veins, paſſes 
thence into a third Series, ſo into the lymphatic 
Veins, which open into the ſanguiferous Veins, and 
return their Contents to the Heart with the red 
Blood, which ſeems to be a Courſe much more 
probable than for the nervous Juice to return back 
again to the Brain, (2.) All the internal Mem- 
branes which inveſt the ſeveral Cavities in the hu- 
man Body, | termed Kot Caverns or Cafes, by 
Hippocrates, which he fays are fill'd either with 
Spirits in healthy Bodies, or with Ichor in diſeaſed 
Habits] are perforated with very minute Ducts of 
various Kinds, ſome of which ſeem to be continued 
from the nervous Filaments to exhale their redun- 
dant Juice in Form of Vapours, to lubricate the 
Membranes and prevent their Concretion ; in the 
ſame manner as the arterial Lymph tranſudes thro? 

> © the 
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the Membranes of the Heart into the Pericardium. 
But then theſe exhaled Spirits or Vapours are nei- 
ther condenſed nor retained long in thoſe Cavities, 
but are quickly again abſorbed and returned into 
the Blood; for in the Ventricles of the Brain there 
is leſs of this Liquor to be found in Proportion as 
the Animal is more lately deceaſed, and as it was 
more healthy before Death ; and if ever it ſtagnates 
or is accumulated in the Ventricles in any Quanti- 
ty it never fails to produce either an Hydrocepha- 
lus, Apoplexy, or Lethargy. It is therefore evi- 
dent that thoſe Spirits or Vapours are abſorbed by 
the ſmalleſt Veins, and by them returned through 
ſeveral Series into the Lymphatics, and ſo to the 


Blood; fo that we have here two Ways by which 


the nervous Juices return again to the Heart, for 
to make repzated Circulations without being waſted 
or deſtroyed. (3.) Laſtly, ſome of the ultimate 
Ramuli or Filaments of the Nerves ſeem to open 
through the Skin and exhale ſome of their contain- 
ed Juice, every way forming a ſpirituous Tranſpi- 
ration, as we know there is an arterious one: 
The threefold Termination of the Nerves before 
deſcribed is confirmed by Termination of the Arte- 
ries in the like threefold manner (F. 132. Ne 15, 
16, and 17.), 


8. 293. But if you aſk which ſeems to be 
the moſt probable Opinion, whether this Juice 
finally ſtagnates in ind 1 or impervious Ducts? 


Or whether it does not rather flow back again 


to the Source 2 from whence it firſt came? 
Or laſtly, whether one ſhould not rather 
imagine it all exhales 3 out of the Body? I an- 
| ſwer, that in Reality hardly either of theſe 
ſeems likely to be true. | 

| There 
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1 There have been ſome Profeſſors who have 
built their Syſtem of Phyſiology upon a Suppoſiti- 
on that the nervous Tubuli are impervious and 
turgid with Spirits, performing their Actions by 
mere Undulations; but that is repugnant to the 
conſtant Influx of the Spirits, which would inevi- 
tably burſt their ſoft including Tubuli, or elſe di- 
ſtend them to an immenſe Bulk, if they were not 
pervious, ſo as to give a free Paſſage to them con- 
tinually; and there does not ſeem to be the leaſt 
Foundation for ſuppoſing that they return again to 


the Brain by the ſame Tubes which diſtributed them 


from thence. | 
An Italian Phyſician, Miſtichelli, has endea- 
voured to prove a Reflux of the nervous Juice, by 
an Obſervation he made on the auditory Nerve, 
which he imagined might be plainly ſeen to paſs 
through the Cochlea and Canalis Semicircularis, 
and then to return again to the Brain from whence 
it came ; but it does not ſeem probable that the 
Auditory Nerve becoming a ſoft Mucus in thoſe 
Cavities ſhould be again compacted into a Nerve, 
nor is it confirmed to be ſo, either by anatomical 
or microſcopical Experiments, and therefore we 
think that the Notion ought not to have any Cre- 
dit paid to it. | | 
3 Not that all of it exhales this Way, for neither 
are all the Nerves diſtributed to the Skin, nor 
could we ſupport ſo great a Diſcharge, ſince it is 
required to be made from the Blood and Chyle. 


& 294. The Blood having been drained i of 


its Spirits, ſecerned from it in the Brain and 


Cerebellum, is then impell'd into the Veins of 
thoſe Parts, by which Veins it runs from eve- 
y Quarter of the Encephalon in oppoſite 
. Ro Courſes, 
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Courſes, both forwards and backwards, into 


the large 2 venous Receptacles termed Sinus's, 


thence paſſing, at a Diſtance from the Fellow 
Arteries, through proper Holes of the Crani- 
um into the venous Saccul; 3 or Protube- 


rances, and from thence to the internal 4 


Jugulars, ſo to the Subclavians, and by the 
Cava to the Heart, 


: That Part of the Blood which does not enter 
the cortical Subſtance of the Brain, paſſes into the 
ſmall ſanguiferous Veins of the Pia Mater ; while 
the more ſubtile Parts of the Blood which enter'd 
the pellucid Arteriolæ of the Cortex deſcends to 
afford the proper Matter for Spirits : But as there 
are no ſanguiferous Arteriolæ in the Cortex, ſo 
there are not any ſanguiferous Veins there; nor 
does the Blood paſs immediately from the ſanguite- 
rous Arteries of the Pia Mater into the Sinus's 
without the Intervention of Veins, 

* *Tis a Mechaniſm peculiar to the Brain to 
have large venous Receptacles, of a different Fi- 
gure and Make from any of the Arteries and Veins: 
And the Deſign of them ſeems to be to prevent 
any Inequality in the Motion or Courſe of the 
Blood returning from the Encephalon , which 
would have been unavoidable if the Arteries had 
accompanied each other in the Cranium as they do 
in other Parts; for as the cerebral Arteries are 
| ſoft, and have their Tunics much like Veins, they 
would eaſily become fo turgid, from various Cau- 
ſes, as to compreſs the Veins if they lay near each 
other, whence the Brain would have been much 
more liable to Apoplexies than under the preſent 
Circumſtances. The Creator has therefore wiſely 


contrived large venous Receptacles of a very robuſt 
Fabric, 
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being ſecerned from the arterial Blood thro'out 
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Fabric, and placed them at a Diſtance from the 
Arteries, ſo that they cannot be diſtended as to 
compreſs the Brain, for their Integuments or Liga - 
mentary Fibres are ſo tough and very little elaſtic 
that they will ſooner break than give. way; but 
theſe Sinus's are inferted obliquely into the Veins, 
and are alſo furniſhed with Valves, leſt the Blood 
ſhould return from the Sinus's into the Veins of the 
Pia Mater;' and it is on the Account of theſe 
Valves that the Veins of the Pia Mater are ſo dif- 
ficultly inflated by the Sinus's. | 
Which are four times as large as the lateral 
Sinus's inſerted into them; by which the unequal 
Motion of the Blood, whenever that happens in 
the Brain, is neceſſarily abated, ſince theſe Sacculi 
or dilated venous Sinus's are lodged in immutable 
bony Caſes. To theſe jugular Veins is conveyed 
all the refluent Blood of the Encephalon, not ex- 
cepting that of the large Veins, which paſs out 
thro? a particular Foramen of the Cranium, and at 
laſt terminate in the Jugulars. 


Which are placed ſecure from any Compreſ- 
fion by the Muſcles, and do not protrude the 
Blood by the common Force of the Heart; but 


when the Heart is relaxed and empty, the Blood of 
the Jugulars finds a ready Entrance, and is every 


Way ſecured from Compreflion, But there is 


'a Valve placed at the: Entrance of the jugular. 
'Vein into that of the ſubclavian, left the Blood 


ſhould be forced out of the latter into the former, 


when it is obſtructed in paſſing thro? the Lungs, 
as when a Perſon laughs, 


8 295. In the mean time the Lymph i of 
the Encephalon, like that of all other Parts, 


the 
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the whole 2 Cerebrum and Cerebellum, is all 
returned, together with the Lymph that tran- 
ſuded into the Ventricles; and entering the 
lymphatic Veins proper to the Encephalon, 
Infundibulum 3, and pituitary Gland, comes 
at length into the Jugulars, and at laſt to the 
Heart, So that there is alſo a perpetual 

he Ence- 


Circulation of Lymph throughout t 
phalon. 


Or the moiſt Vapours with which all the Mem- 
branes are lubricated, and with which all the Con- 
tents of the Cranium are bedew*'d; which Vapours 
are even eaſily perceptible to the naked Eye when 
the Cranium of a living Perſon is trepanned for 
in that Operation Vapours exhale from the whole 
Surface of the Brain. | 
* That is (1.) thoſe Vapours betwixt the con- 
cave Surface of the Dura Mater, and the convex 
Superficies of the Pia Mater, which prevent the 
Concretion, of any Adheſion of thoſe Membranes, 
mollify and relax their Veſſels, and expedite the 
Circulation through them. (2.) The Vapours be- 
twixt the Hemiſpheres of the Brain above the Cor- 
pus Calloſum. (g.) The ſubtile Dew which tran- 
ſudes throughout the whole internal Superficies 
of the anterior Ventricles. (4.) Where the poſte- 
rior Lobes of the Brain are ſupported over the Ce- 
rebel lum, and diſtinguiſhed by the Cruciform Pro- 
duction of the dura Mater. (5.) In the fourth 
Ventricle where the Medulla of the Brain and Ce- 
rebellum meet with each other. (6.) In the Baſis 
of the Cranium where the inveſting dura Mater 
ſuſtains the Baſis of the incumbent Brain. 
The Infundibulum is one of the Emiſſaries of 
the Ventricles, which was firſt taken notice 71 by 
| ot, 
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Lower. From the ſecond Ventricle the Vapours 
are condenſed and convey'd to the third, and from 
thence they deſcend by the medullary Infundibulum 
to the pituitary Gland, where being abſorbed by 
the Veins, they are by them returned into the 
Blood. But theſe Vapours do not all ariſe from 
one Part of the Brain only; for Dr. Ridley, who 
has in the Anatomy of this Part cautiouſly endea- 
voured neither to deceive himſelf nor others, de- 
monſtrates that a great Part of the Plexus Cho- 
roideus is compoſed of pellucid and valyular Veins, 
which are in reality mere lymphatic Veſſels, diſ- 
charging their vapoury Dew and Juice into the 
fourth Sinus, from whence paſſing to the lateral 
Sinus's they at length return by the jugular Veins 
to the Heart. And theſe are the two principal 
Ways by which the moiſt Vapours or lymphatic 
Juices of the Encephalon are naturally abforbed 
and returned into the Blood. But if this Moi- 
ſture is any. way retained and accumulated it is fol- 
low'd either with a Lethargy or Apoplexy: And 
ſometimes it has been found retained to the Quanti- 
ty of two Ounces, 


ey 296. From what has been hitherto aid 
on this Viſcus we are enabled to anſwer to the 
following Queſtions : As why the Cerebrum 
and Cerebellum, with their Appendices, are 
defended with a Caſe of Bones ', and what 
Advantages reſult from that Defence? Why 
the whole 2 ſpinal Medulla is lodged in the 
Chain or Caſe of Bones termed Vertebræ, and 
without the Incumbrance either of Muſcles 3, 
Glands or Fat 4? Why the carotid and ver- 
tebral Arteries never convey the red 5 PAs of 
their 
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their Blood into the cortical Subſtance ? But 

ſpend their ſanguiferous Branches only 5 upon 
Surface of the Pia Mater, and betwixt the 
winding Ridges and Furrows of the Encepha- 
lon? And why thoſe Arteries do not run to- 
gether with their correſponding ' Veins, but 
take a different 7 Courſe and Paſs through di- 
ſtinct Holes of the Cranium ? Why the venal 
Blood of the Encephalon is returned into par- 
ticular Sinus's, and why it does not again paſs 
ſtrait forwards in thoſe Sinus's? Why the ſan- 
guiferous Veins, being very much diſtended, 
are never obſerved in the Cortex, but are 
ſpread only on the Superficies 8 thereof and in- 
2 betwixt its Gyri ? 


nuated in the Furrows 
Why thoſe Veins diſcharge themſelves imme- 
diately in oppoſite Directions into the Si- 
nuss 9? Why a thin and black colbur d 10 
Liquor being forcibly injected by the Carotid, 
and even broken Threads of the ceraceous In- 
jection itſelf, are ſometimes found in the Ca- 
vity of the ſuperior Sinus s? And whether they 
do not enter theſe Sinus's becauſe the Arteries 
of the Pia Mater communicate by patulent 
Anaſtomoſes with the Veins opening into 
thoſe Sinus's, and into which the Injections 
out Why the Cavities of the Sinus's are 
ſtrengthened by muſcular Thread or tranſverſe 
Ligaments? Why the Encephalon is hori- 
cal 11, with the Uſe and Neceſſity of the Ven- 
tricles 12? The Compoſition and Uſe of the 
Plexus Choroides 13. The Uſes of the Falci- 
form 14, and other Proceſſes of the Dura Ma- 

ter. 
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ter. Why the Cerebellum is is without Ven- 


tricles, a aced by itſelf, more ſecure than 
the Brain 18? Why the ſoft Nerves are not 


compreſſed 17, but pak out freely from the ſu- 
perior Maſs of the Brain 54 Cerebellum? 
And laſtly, whether the Origin is and Termi- 


nation of all the Nerves de in ara 
Glana "9? | 


We ee of the Body tine 
enjoys this Privilege beſides the Brain and its Ap- 
pendages, with the Marrow of the Bones. But 

the Reſiſtance and Stability of this Caſe of Bones; 

the Cranium, occaſions the Brain never to ſhrink 
or waſte even in Conſumptions; and prevents it 
from enlarging at any time. And the ſpinal Me- 
dulla ſtanding in need of the ſame Defence, is alfo 
depoſited in the Cavity of the Vertebræ, a Chain 
of Bones which not only defend and ſecure their 
tender and important Contents, but are alſo mo- 
vable at the ſame time by a ſurpriſing Mechaniſm 
of Articulations and Proceſſes; the ſpinal Proceſ- 
ſes at the ſame time preventing the Vertebrę from 
receding ſo far from each other, as might por 
the ſpinal Medulla behind. | 

»The Cortex and Medulla of the Brain are of 
ſo tender and ſoft a Texture, that the leaſt Force 
wounds or diſſolves them; and therefore it was ab- 

ſolutely neceſſary, as well from their Fabric as im- 

portant Uſes, t it they ſhould be thus 112 

from all external Injuries. 7 

As the Action of the Muſcles is "ett" con- 
ſtant nor equable, but alternate and violent, if the 
Brain had been expoſed to their Preſſure, all its 

Juice would have been ſuddenly expreſſed and dif- 

charged without leaving any Supplies; ſo that the 


Influx 
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Influx of nervous Juice would have been alternate, 

as would conſequently have been the Effects — 
of, alternate Fits of Senſation, Motion, Sc. as 
per F. 235. according to Pacchioni.. 

As we never obſerve any Fat about the Brain 
in a healthy State, ſo there are no Uſes for it in 
chis Viſcus; for there is no violent Motion or At- 
trition of Parts to be thereby abated, nor any 
acrid Humour to be obtunded: nor is there any 
room for Fat, ſince the whole Capacity of the 
Cranium is fill'd with the ample Cortex and me- 
dullary Subſtance, which to have loaded with Fat 
would have been follow d with the moſt dangerous 
Conſequences ; ſince the Quantity of Fat inveſting 
any Part varies at different times, being ſometimes 
more and ſometimes leſs, whence the Brain wou'd 
have been at one time relaxed, and at another time 
| compreſſed, ſo as to prove deſtructive to the Ani- 
mal; eſpecially ſome that I have often ſeen upon 
the Shambles, where the vaſt Muſcles of an Ox 
was ſcarce perceptible, being buried in Fat. *Tis 
indeed true, that Ryy/cb has ſometimes found a 
little Fat betwixt the Pia Mater and tunica Arach- 
noides ; but this only in Brutes, which were hereby 

become quite ſtupid, and wou'd ſoon after have 
died apoplectic, and therefore the Appearance of 
Fat about the Brain is al ways F or 
morbid. 8 
5 To ſave room; for the only Deſi ign of Nature 
being the Separation of Spirits, ſhe has therefore 
only ſupplied this Part with the ſmaller Series of 
pellucid Veſſels, fit to tranſmit the more ſubtle and 
ſpirituous Parts; ſo that neither any of the red 
— auth nor any of the yellow ſerous Arteries 
are diſtributed within the Subſtance of the Cor- 


tex. 
And 


and Dea Thus 
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. 5 And chat partly in order to N Heat, 
Which is gen 57 pin red Blood. only ; and 
partly, to augment. the Surface of the Cortex. 

By Exerciſe, or an increaſed Action of the 

Muſcſes, Heart and. Arteries, the Blood becomes 
ſo attenuated, rarified, and accumulated in the 
Arteries, as to diſtend them beyond their uſual 
and wan Diameters, ſo as to e the al 

leſs reſiſting Veins; for this R 
bar did Nature has placed the Vein cloſe by the 
: of the. Arteries in many Parts, pics the 
| iſh venal Blood wants to be ur ged forwards in 
5 eſſels: but if this had been the Caſe with the 
carotid Arteries, upon any Compreſſure or Diſten- 
tion of them by bending the Neck and Head in 
Sleep, by Exerciſe, Drinking, Cc. Fay; Wd 

their greater Diſtention com Jugular 

Vas if they paſſed out of the C 80 the 
ſame ne with the Arteries, hee would rc 
the moſt dangerous Symptoms, if not an A 

Weeltlers have ſome 1 422 

the Craft to twiſt the Shirt-collar of their Adverfa- 
| 10 as to compreſs the jugular gular Veins, whereby his 
tagoniſt loſes all his Strength, and becomes 
unable to ſtand on his Legs, Steno furniſhes us 
with an Example of an Apoplexy. induced by a 

Ligature on the jugular Veins of a Brute; and it is 
the ſame with thoſe who are hanged or ſtrangled 
by the Executioner, for they all die apoplectic. 

n Becauſe the Cruor or red Blood does not pene- 
trate into the Subſtance” of the Cortex. | 
9 Moſt of the other-Veins in the human Body 


run by the Sides of Muſcles, whoſe Contractlons 


| forwards, their thick and flowly moving 
Blood; but it is evident from the Mechaniſm and 


Uſe of the Brain, that no Muſcles cou'd be admit- 
ted about its tender Fabric, and therefore another 


1 28 


ter injecking that Membrane. 


1 
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Contrivance is uſed to render the Circulation free 
thro? this Part, viz. large Sinus's or membranous 
Receptacles into which the ſmall Veins immediate- 
1y diſcharge themſelves. But theſe Sinus's are again 
Pace ſo as to. be free from all Compreſſure, the 
1 ee Sinus betwixt the two Hemifpheres of 
the Brain, pe the reſt in other Parts of the Baſis 
of the Cranium, where the Inequ alder of the 
Bones guard and defend them alſo from any injuri- 
ous Compreflute. . The ſame Geer is 410 
plicable to the Veins which form Rings about the 
Wedel ſpinalis | within the Cavity of the Verte- 
"br, being a fort. of Sinus's free oth any muſcu- 
lar Co 19 5 into which the ſmall Veins of the 
1 ew 7 75 immediately diſcharge themſelves. 


Ridley Has bas obſerved,” that ſome of * 
gat V, 80 proceed 


backwards from the 5 
of the Brain, to open into the, Sinus's, and 
come forw wards to their Infertion ; by which or 
dite Inſertion of the Veins their Blood ſuffers a Col- 
"lifion ang. Attrition « of its Parts, as it is pour into 
the large Sinus or Receptacle, and thus its Con- 
 cretion is in ſome meaſure prevented, to which the 
venal Blood of the Encephalon muſt otherwiſe have 
had a greater Propenſity than that of other Parts. 
. *Fis alſo peculiar, to the Veins of the Brain to meet 


in returning Angles, whereas the Veins of Muſcles 


and moſt other Parts concur in acute Angles. 

u See F. 234, Even in this Experiment we find 
Ruyſch and Raw agreeing, who are hardly ever of 
. the ſame Opinion in any one thing beſides: Riyſeb 
always found little diſtinet Cylinders or Threads of 
the Injection which had tranſuded into the Sinus's; 
vhich Threads of the Wax or Injection reſembled 
thoſe he obſerved in the Veins' of the Pia Mater af. 
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> Becauſe under a.Surface of that Figure may be 

comprized a Body of the largeſt Quantity, and at 
the ſame. time that the vaſcular Strata of the Cor- 
tex might be the more orderly diſpoſed one within 
the other; and that the Center or Medulla might be 
leſs preſſed than it would have been in any other 
Fi igure; for the Cortex being perten, one Part 
of it. ſuſtains the othe. 

3 Befides what 1 faid at 6. 272, we ſhall 
demonſtrate hereafter ($. 534.) that theſe 3 
conduce to the alternate V iciſſitudes of Slee 
1 by a Compreſſure of Gy Medulla 0 

Brai am, -- 

The whole Plexus Choroides is a Membrane 
upon which a few ſanguiferous and pellucid Arte- 
ries, and many more Veins, are orderly diſpoſed 


andi diſtributed within the Ventricles of the Brain; 


from whence the pellucid Veins abſorb the transfu- 
{ed Vapours or Moiſture of this Part, by their 
fnalicft C Orifices, and then return them into the Si- 
nus's. But theſe moiſt Vapours exiſt here of ne- 
ceſlity, becauſe all dry Membranes fret and cohere 
together without them in a little time; whence we 
-obſerve, that the Pleura having had its exhaling 
Veſſels deſtroyed by an Inflammation of that Mem- 
brane, it afterwards readily adheres to the Lungs, 
.and if the Adheſion be large, leaves an Aſthma be- 
hind, which is inflexible to all the Medicines in the 
World: but were the Membranes of the Brain to 
_ adhere in the ſame manner, the Conſequences | 
- would be much worſe than an Aſthma z to prevent 
which therefore the Choroide Plexus exhales a moiſt 
Dey by its evaneſcent lymphatic Arteries, which is 

again abſorbed by the Veins. Add to this, the 

Plexus we are ſpeaking of ſerves to communicate 

the Heat of the arterial * to the cold , 

85 8 
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and at the ſame time alſo to promote the Coutſe of 

its Juice into the Nerves. | 

5 When a Ball is flung on the Parchment of a 
Drum that is braced, it does not ſtand till; but 
flies back in a contrary Direction; and in the ſane 
manner when one Hemiſphere of the Brain is b 
any Shock urged againſt the tenſe falciform Proce 
of the Dura Mater, the Concuſſion is broke off 
both from itſelf and from the oppoſite Hemiſphere; 
and this longitudinal Production of the Dura Ma- 
ter alſo prevents one Hemiſphere from compreſſing 
the other by its ſuperincumbent Weight, when we 
lay down the Head on either Side. 5 the lon+ 


gitudinal Sinus ſerves to forward the Courſe of the 


venal Blood of the Encephalon, which is not pro- 


moted by the Pulſation of the Arteries, as it is in 


many other Parts (vid. F. 234.) The cruciforny 


Proceſs of the Dura Mater betwixt the Brain and 
Cerebellum does alſo anſwer the ſame Uſes with the- 


preceding. 
16 In this Part the Vitality of a Perſon more 


immediately reſides, and therefore it is ſo placed 
as to lie ſecure from all Injuries but what hurt the 


downward than the Lobes of the Cerebellum, 
which are placed more forward. But on the lower 
and Back- part the Cerebellum is defended external- 
ty by Arg Muſcles, which make up for the 
greater Thinneſs of the Cranium there. *Tis alſo 
upon the ſame Account, viz. the Importance of 


the Cerebellum with regard to Life, that the ver- 
'tebral Arteries are ſo well ſecured and defended in 
their Paſſage to it, - aſcending through the Forami- 


na of the tranſverſe Proceſſes of the Vertebræ in the 
Neck, ſo that they — rongaa_g 
Jured. K 


Brain at the ſame time; for the poſterior Lobes of 
the Brain extend themſelves farther backward and 


i 
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77 It was neceſſary for the Brain to be able to 
ſuffer ſuch a Change, that it might perform its 
Actions at one time and abſtain from thoſe Acti- 
ons the other half of Life; it is therefore furniſhed 
with Cavities or Ventricles, which, being empty, 

Brain is in a manner relax*d, but when full it 
is in ſome meaſure preſs'd, and in a State of Ten- 
ſon. But the Cerebellum having no ſuch Ven- 
tricles is therefore not liable to ſuch Viciſſitudes, 
2 continually labours to carry on the vital Fun- 


Ons. | | 
1 Becauſe the Proceſſes of the Dura Mater 


which ſuſtain the Cerebrum are fo ſtretched over 


the Protuberances in the Baſis of the Cranium as to 
prevent its incumbent Weight from compreſſing 
the ſoft Nerves. The optic Nerves paſs out of 
the Cranium under a ſtrong Production of the Du- 
ra Mater, which ſerves for a Caſe to the ſaid 
Nerves, and the other Nerves are ſecured in like 
manner, But ſometimes when a Man jumps or 
falls down from a high Place upon his Feet in an 
erect Poſture, the Repercuſſion from the Earth 
forces the Brain towards the upper Part of the Cra- 
nium, by the Reaction of which laſt the Brain is 
again forc'd ſo violently upon the Baſis of the Cra- 
nium as to compreſs the Nerves which there ariſe 
from it, ſo as to render the Perſon ſtupid, or with- 


out the Uſe of his Senſes for ſome time. Sy 
Wherever the Cortex terminates there the 


Medulla of the Brain begins, and ſo does alſo that 


of the Nerves; to wit, in the whole Circumfe- 


rence of the anterior Ventricles, and from every 
Point of the Cortex of the Cerebellum ; the Ori- 


gin of the firſt of theſe was obſerved by YVieuſſens, 
but he im 
that the nervous Syſtem does not ariſe from any 


ly named it Centrum Ovale; ſo 


one Point but from diſt inet Parts of the Encepha. 
b "WJ e lon, 


| 
| 
| 
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jon, and their Terminations | is alſo diſtin&t through- 
out every Part of the Body. | 
0 No body will eaſily believe that the forty ] Pair 
of Nerves which come out of the Cranium and 
Medulla Spinalis, ariſe from ſo, ſmall a Part as the 


pineal Gland, which is fo frequently diſtended, 
ꝑutrified or render'd ſchirrous in many Diſeaſes of 


the Brain, without any Injury thence ariſing to the 
Senſes, and which is laſtly placed at a Diſtance from 
the Brain and Cerebellum. Every intelligent Per- 
ſon who. conſiders theſe Circumſtances, will not 
ealily belicve the Notion of Carteſius, who placed 
the Origin and. Termination of the whole neryous 
Syſtem, in that Gland, when at the ſame time the 
pathetick Nerves anly rife near it; however It 
muſt be conſeſsd, that the Uſe of this Part is not 
yer ſufficiently known, Quere: Whether its Fa- 


brick is not like that of the Cortex of the Brain, 


or whether it does not ſerve to abſorb the moiſt 
Vapours and Juices ſubſiding to the Beſs of the 


Cranium in the manner of a Tunnel? 


& 297. And indeed the F 3 of 125 Ek. 


| - Jhalon will evidently appear to every one 


o duly conſiders its whole Mechaniſm be- 
rhe deſcribed, to be formed with the higheſt - 
and moſt adorable Wiſdom, its Veſſels being 
ſo diſpoſed as to carry on an eguable and con- 
ſtant Circulation and Secretion of their con- 


tained Juices; and it will alſo ap ear to be 
continually warmed both by * ljacent ve- 
nal and arterial Blood, — the very minute 


and pellucid Veſſels of its Compoſition would 


be otherwiſe deſtitute of Heat; and laſtly, the 


returning Lymph will appear to meet with a 
ready 
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Entrance and Commixture with tl the ve⸗ 

1 a Mod 2 of the Sinus's, let the Mead ber 3 

tained.) in any Poſture hate. eee _ 


The medullary V. Sübltance of the Encehaki 
is, of all Parts 0b the Body, much the remoteſt 
from the Heart, the Source of animal Heat; it 
was therefore neceſſary. for it to receive Warmth 
from the adjacent external | Arteries, partly from 
the, Dura Mater, with the numerous Arteries of 
the Pia Mater; partly alſo from the Arteries of the 
Plexus Choroideus with thoſe little Arteries which 
deſcend perpendicularly from the Pia Mater be- 
twixt the, medullary Fibres : Add to this, that the 
yenal Blood is warmer than the Lymph, and there, 
fore, the medullary Part of the Brain may receive 
ſome Warmth from the Sinus's, an 10 from 0 
Veins in the Plexus Choroigeus, , OT Ms 


1 85 298. But the Blood, having 12 e its 
Office ; in the Encephalon, reterns afterwards 
diluted. with the Lymph of the Brain, and 
mixing with freſh 'Lymph, Chyle, and venal 
Blood, with the returning Bile, and perlraps 
Spirits ! in the larger Veins. it is Ati them rel 
ceiyed into the Heart, which propells we ſame 
into the Lungs, where it is. again e hanged 
( Per F. 200. ), and puts on the ſame Dif Ol- 


505 which it pe, before it r fiſt ſent to 


rain. 15 1 ads; 50 
>. 299. And in no crude, or ident 
Particles remain in the ſaid returning Blood. 
it will all again, by this new Apparatus, . 
. 298. „ es the 1 Wen Ae: to N 
& 10 
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freſh Spirits again, by the F abric of the Brain 
and Cerebellum. 

. 300. 'Tis therefore probable that à cer- 
Bs. of the whole. Maſs of Blood 
($. 224.), does thus paſs to and from the En- 
cephalon , in the Courſe before | deſcribed , 
without any conſiderable Mixture with other 
Blood'of a different Nature ; whence it will 
be the better diſpoſed to circulate the ſame 
Way again, more we ſwiftiy, and 
equably | 


+ That namely which is the moſt FRY "Y 
Iid, and moveable, being alſo repleniſhed with the 
Spirits returning from the Veins, which Part of 
the Blood will therefore be the more apt to . 
again to the Brain, and to circulate through it 
more frequently and ſwiftly, ſince the Paſſage o« 
the Blood from the Heart to the Encephalon is di- 
rect, and without any Obſtruction from Fat, 
Muſcles, or other Im 3 but as ſimilar 
Cauſes generally yield ſimilar Effet, and as the 
Blood — ſed than the reſt, of the Maſs 
to aſcend ta ul Ay ore the yery firſt Moment of 
its entering the carotid Arteries, y that Diſpoſiti- 
on it will allo be carried | nher to: the Brain _ 
een Fart. Ka eee 


6 


F. 301. Laſtly, If 5 we bäder (1) the 
great Bulk of the Brain, Cerebellum, Me. 
dulla oblongata and Spinalis, with the vaſt 
Number of large Nerves which proceed, and 
are diſtributed from them every way, and then 
compate the whole Syſtem with the Bulk of 
the other zearly a folid Parts of the Body; 
(2.) That 
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(2.) That the Encephalon and ſpinal Medulla 
are the firſt appatent Baſis of the Carina or in- 
cipient Embryo 3, from whence the reſt of the 
Viſcera and other Parts are afterwards produ- 
ced, as we are aſſured by the accurate Malpig- 
hi ; and (3.) that there is ſcarce any Part of 
the whole Body but what is inveſted either 
with the Faculty of Senſation 4 or local Moti- 
on: From all theſe Conſiderations we may 
believe that almoſt the whole Maſs of the ſo- 
lid Parts in the Body are complicated and 
made up with nervous Filaments, . 


: As not being loaded like other Parts either 
with Air, Blood, Far, or Muſcles, but is entirely 
a Compages of minute Veſſels, giving riſe to the 
Nerves; with which vaſcular Compages is filPd 
the large Cavity of the Cranium and Vertebræ, 
and which is in reality continued through every 

individual Part of the Body, by thoſe innumera- 
ble Productions the Nerve. 

The true or compact Maſs of an Animal i 
not ſuch as appears to us; for, in the firſt place, 
there is a large Quantity of Fat to be deduced, 
ſince the Animal may live very well without it and 
becomes more active thereby, The Limbs of a 
Patient who has an Ulcer in the Lungs ſhrink up 
almoſt to nothing, without - loſing any thing but 
their Fat and Juices, which ſoon return again after 
the Lungs have been reſtored to their healthy State. 
In the ſecond-place, we muſt deduct a vaſt Quanti- 
ty of Air from the Bulk of the Animal, ſince we 
find that the Lungs, Cavity of the Thorax, Sto- 
mach and Inteſtines, Abdomen, c. are almoſt 
entirely fill'd with that Fluid. Thirdly, we muſt 
deduct the Rlood and its Juices, which 9 

| e 
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frech Spirits again, by the F abric of the Brain 
and Cerebellum. | 
9. 300. 'Tis therefore probable that a' cer- 
tain Portion. i of the whole. Maſs of Blood 
. 224.), does thus paſs to and from the En» 
cephalon , in the Courſe before deſcribed , 
without any conſiderable Mixture with other 
Blood' of a different Nature ; whence it will 
be the better diſpoſed to circulate the fame 
Way again, more ee ſwiftly, and 
e ä 


That namely which is che moſt compatt, 0. 
lid, and moveable, being alſo repleniſhed with the 
Spirits returning from the Veins, which Part of 
thi Blood will therefore be the more apt to return 
again to the Brain, and to circulate through it 
more frequently and ſwiſtly, ſince the Paſſage of 
the Blood from the Heart to the Encephalon is di- 
rect, and without any Oubſtruction from Fat; 
Muſcles, or other Impediments ; but as ſimilar 
Cauſes generally yield ſinular Effects, and as the 
Blood — diſpoſed than the reſt, of the Mak 
to aſcend to the Head at the very firſt Moment. of 
its entering the carotid Arteries, by that Diſpoſiti- 
on it will alſo be carried rather to the Brain 21051 


es Fart. 


FS. 301. Laſtly, If 5 we banker (x) the 
great Bulk i of the Brain, Cerebellum, Me. 


dulla oblongata and Spinalis, with the vaſt 
Number of large Nerves which proceed, and 
are diſtributed from them every way, and then 
compare the whole Syſtem with the Bulk of 


the other nearly 2 ſolid Parts of the Body; 
(2.) That 
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(2:) That the Encephalon and ſpinal Medulla 

are the firſt apparent Baſis of the Carina or in- 
cipient Embryo 3, from whence the reſt of the 
Viſcera and other Parts are afterwards produ- 
ced, as we are aſſured by the accurate Malhig- 
hi ; and (3.) that there is ſcarce any Part of 
the whole Body but what is inveſted either 
with the Faculty of Senſation 4 or local Moti- 
on: From all theſe Conſiderations we may 
believe that almoſt the whole Maſs of the ſo- 
lid Parts in the Body are complicated and 
made up with nervous Filaments, 615 37 


As not being Joaded like 


* "# 


As n Parts either 

with Air, Blood, Far, or Muſcles, but is entirely 

a Compages of minute Veſſels, giving riſe to the 
Compages 


Nerves; with which vaſcular is filb'd 
the large Cavity of the Cranium and Vertebræ, 
and which is in reality continued through every 
individual Part of the Body, by thoſe innumera- 
ble Productions the Nerve. | 
The true or compact Maſs of an Animal i 
not ſuch as appears to us; for, in the firſt place, 
there is a large Quantity of Fat to be deducted, 
ſince the Animal may live very well without it and 
becomes more active thereby, The Limbs of a 
Patient who has an Ulcer in the Lungs ſhrink up 
almoſt to nothing, without loſing any thing but 
their Fat and Juices, which ſoon return again after 
the Lungs have' been reſtored to their healthy State; 
In the ſecond-place, we muſt dedu a vaſt Quanti- 
ty of Air from the Bulk of the Animal, ſince we 
find that the Lungs, Cavity of the Thorax, Sto- 
mach and Inteſtines, Abdomen, Cc. are almoſt 
entirely fill'd with that Fluid. Thirdly, we muſt 
deduct the Blood and its Juices, which —_— 
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ſtend the Veſſels, Muſcles; and Viſcera to chat 
Sire in which they uſually appear, ral let 
the Nerves be deducted or ſeparated. from all the 
| and conſidered as Appendages of the 0 815 

25 and then upon Comparing the en 

ſtem with what remains; it will be found N 
if not more than equal; for the Brain i is ana: 
of all thoſe Parts which ſerve to make up the Bulk 
of the Body, ſuch as Fat, Muſcles;: Air, Blood; 
Sc. land may be:therefore-conſider'das.a mere So⸗ 
lid. prota a the ſubtile Juice it contains; In an 
| Atrophy or Conſumption, the ſmall Blood-veſizls 
are emptied of their Contents and collapſe together, 
but the Nerves do notwithſtanding * as large 
and as ſound as ever 

We have beautiful — Eo and 'Obbarua 
tions on this Subject communicated by Malpighi, 
aſſiſted by the Microſcope, though we have many 
of the ſame Obſervations in Ariſtotle, Aquapendens, 
and Harvey, who had not the Adyantage of that 
Inſtrument; from them it appears that every ſingle 
Egg which does not receive the Influence of the 
Cock conſiſts of a Shell, Membranes, Chalaza, 
Albumen, and Tolk, with the Sacculus of Colli- 
quamentum; and: that upon opening another Egg, 
laid ſoon aſter the Hen had been trodden, the Sac- 
culus of Colliquamengum 'appear'd by the Micro- 
ſcope to contain a Speck in its middle, hardly big- 
ger than the 1 000 Part of a Grain of Sand, nor 
could any diſtin&t- Parts, be obſery!d therein; but 
upon opening another Egg that had been laid ſome 
Hours, he began to diſtinguiſn the Carina or inci- 
pient Chick in the Form of a Vermicle, or like a 
Tail ariſing from a large Head; and it is obſerva- 
ble, that all Animals, whether ruped, Fowl, 

Fiſh, or Inſect, are, at their firſt Formation, of 
the ſame Shape, that is, like a Vermicle, conſiſt- 


ing 
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ing only of Head and Tail; in the firſt of theſe, 
after a ſhort Incubation, he diſtinguiſh'd two Ve- 
ſicles or Hemiſpheres of the Brain, with the two 
protuberant Balls of the Eyes, while the Cerebel- 
lum appeared in Form of but one Veſicle, with the 
Medulla Spinalis extended from thence in the 
Form of a crooked Tail. After a few Hours In- 
cubation all theſe appeared yet more diſtinct, and 
the Carina was beſet with Protuberances, or Ine- 
qualities, which were the Rudiments of the incipi- 
ent Vertebræ; at the ſame time appeared, by de- 
grees, a kind of vibrating Arch extended from the 
middle of the Carina, which at length diſtinguiſn- 
ed itſelf into four Sinus's, and being combin'd-toge- 
ther form'd the two Auricles and Ventricles of the 
Heart; there was, as yet no Appearance either 
of.the Thorax and, Lungs, or. of the Abdomen 
and its Viſcera, "IP; leſs of the Extremities or 
Limbs, but all thoſe Parts germinated by degrees 
till the whole Chick was complear. If theſe Ob- 
fervations be confidered with due Attention, the 
nervous Syſtem will appear to be the Part which firſt 
exiſts in the incipient Animal; and from whence; 
in Conjunction with the arterial Syſtem, all the 
Viſoera and other Parts are gradually form'd ; 
hence it is that the Head bears ſo much greater 
Proportion to. the reſt of the Body, as the Animal 
is nearer to its Origin; and on the contrary, that 
the Viſcera and Limbs are proportionably larger as 
the Animal is older. It is a Rule with Painters to 
give the Head of a new born Infant the Propor- 
tion of one to three in drawing its whole Body, 
but in Adults the Proportion is one to eight; 
whence it ſeems probable, that all the ſolid Parts 

of the Body are form'd by degrees from the Brain 
and its Appendages, and that they conſiſt chiefly of 
nervous Filaments. 4 | mw 
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+ All the Parts of an Animal have either Moti- 
on or Senſation; and though the Heart, | Lungs, 
and moſt of the other Viſcera, have not a diſtinct 
Senſation, as being deſign'd to Motions, 
yet they are formed to be very ible of Pain or 
à a fort of Anguiſh whenever they are inflann'd ; but 
if they had been made very ſenſible they would have 
received Pain from their neceſſary and conſtant 
Motion; the Bones indeed are ſaid to have no Sen- 
ſation, but Anatomiſts are very well acquainted 
that the compacteſt Horns ariſe from ſoft nervous 
Papillæ, and that the Nerves being form'd into a 
membranous Expanſion r the Eure 
and A erte | 


.-302. It will a app 0 be "= no with 
40 urd for us to believe, that the ſmalleſt Veſ- 
ſels in the whole Body ariſing from the ulti- 
mate Arteriolæ, 8 very much lite 1 the 
leaſt Filaments of the Nerves, both as to 
Size, their contained Juices, and other Pror 


pertics. 


The Aorta is a Compages of all the Series of 
Veſſels ; for there are Branches ariſing from thence 
which, being extended into Circles, are at length 
turned into Veins, lacteal Ducts, adipoſe Cells, 
Cc. Even the whole Body will appear 9 conſiſt 
of Arteries if we conſider its Nutrition, I cannot, 
for my own part, 'ſee any Reaſon why the ſmalleſt 
Series of Arteries, which are the pellucid Emiſſa- 
ries of the Carotids ſpent in the — of the Brain, 
ſhould not, ſome of them at leaſt, be diſtributed 
for other Uſes than Senſe and Motion; for Expe- 
Timents convince us that thoſe Actions depend en- 
_ upon the Nerves which ariſe. from the _ 
ven 
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Even if we meet with Veſſels of the ſame Tenuity 
with the Nerves:in. any Patt of the Body, 1 
contained Juices muſt be of the ſame S 
the Spirits or nervous Jute. §. 2 . 9215 
that thus we ſhall have a ſort 1 erves or 

of the minuteſt Size, not ariſing from the Wals, 
and whoſe contained Juices approach very near to 
the Nature of animal Spirits, being defign'd for 
Nutrition, ed NE ELIE L 
rits. 


And vgod ai 
4303 But that Part of the Blood which was 
font to the Head; and not -employ'd there for 
the Formation of Spirits, is carried off by the 
lateral Arteries i to the Dura Mater, Cranium, 
W Muſctes, os agg N _ 
Skul 


„ Both the external FF 
Head; neither of them receive any Blood but what 
comes from the carotid and veel Arteries; the 
firſt of which having reached. the Cranium, ſends 
off each a lateral Branch externally, while the inter- 
nal Carotid is infleted at its entering through the 
crooked Foramen obſerved by Lower, from whence 
it is diſtributed thro — Subſtance of the 
Brain; but the K e or external Carotid, be- 


ing diſtributed to the external Parts of the Head, 
ſends off a Branch, which. paſſing through a ſmall 
round Foramen in the Greig is ſpent upon the 
- Dura Mater, the Impreſſions of whoſe Arteries are 
viſible within the dried Skull; and it is from hence 


ite the Palpitajon and Heat of the Dura Mater 
ar | 


F. 304- 


| 
| 
| 
| 
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F. 304. But the Dura Mater being alſo the 
internal Perioſteum i of the Skull, is 4 ſort of 
Stratum or Baſis in which thoſe Arteries (5. 
303.) are orderly diſpoſed, and from whence 
they inſert their ſmall Twigs into the Bones 
themſelves of the Cranium, upon which they 
are every way ſpent in very minute Branches; 
but theſe ſmall Arteries being diſtributed be- 
twixt the thin bony Plates of the Cranium, in- 
termix with thoſe from the Pericranium, and 
with them fotm very fine Plexus s, by which 
the Nutrition, Warmth az, and Secretion. of 


Megulla 3 in the Diploz, with the Growth, of 
the'bony. Cranium in Proportion 4 to the In- 


creaſe of its contained and other Parts, 'are 
all performed ; but having performed theſe 


Offices, the Blood ſpeedily returns by the 


Veins. 


'— From that Branch of the external Carotid 


which is diſtributed upon the Dura Mater ariſe an 


infinite Number of ſmall Arteries, inſerting them- 
' ſelves from the convex Surface of the Dura Ma- 
ter, through the internal Plate of the Cranium 


into its Diploë or Meditullium, upon whoſe Cells 


they are ſpent in reticular Plexus's. In the 


Skull of a Man that has been hang'd, thefe ſmall 
Arteries (which ſerve as ſo many Ligaments to con- 


nect the Cranium and Dura Mater) being burſt, oc- 
caſion the Ap 


ce of many red Points or Spots 


in the Dura Mater. Other Branches of the external 
Carotid are again diſtributed on the Surface of the 
Pericranium, from whence they penetrate through 
the external Plate to the Diploe, and mixing _ 


[4 
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the former Arteriolæ compoſe the Meditulliurr and 
diſcharge a medullary l. rtr. 
The Brain being naturally very cold Koen! its 
Reriioteneſs from the Heart, is in ſome meafure 
war med by the adjacent Arteries of the Dura Ma- 
ter; which alſo communicate ſome ſmall Motion to 
its cold Veins, which is one of the principal Off- 
ces of the Dura Mater towards the Brain. It is 
true, that Baglivi, and ſeveral other eminent Phy- 
Hicians, have "tpn that the Action of the Du- 
ra Mater and its Arteries is fo conſiderable as to 
compreſs the Brain, and propell its contained Juice 
alternately with every Syſtole of the Heart; bur 
notwithſtanding their Authorities; we know that 
the Coheſion of the Dura Mater to the Cranium i is 
ſuch as to cauſe its Arteries to make their I 
ſions on the Bones of the Cranium; whereas if thi 
Dura Mater were looſe, we ſhould have the Fi- 
gure of thoſe Arteries impreſs d upon the ſofter 
-Subſtance of the Brain. To this it has been ob- 
jetted by a Perſon of Note, that there was a time 
in which the Cranium was equally | ſoft, with the 
Brain; to which we anſwer, that it is evident the 
Arteries do not make their: Impreſſions at that 
time, ſince their Magnitude correſponds to the Ar- 
teries of an Adult, which Ty exceed thok of 
the tender Fœtus. . 
There is not indeed inoth Medulla hire 6. : 
parated, but yet there is enough to prevent the 
hes © of the Cranium from being too brittle 4 for 
the Bones themſelves are almoſt a mere Earth, 
-friable, and with little Coheſion, as appears from 
chemical Experiments, as in à calcin'd Bone, 
which being dipt in Oil recovers its Hardneſs 
and Coheſion; this Effect of the Medulla is 
much greater 1n the tubular Cavities of the more 


movable 


WE — — — — : 


— — 2 K GD rn rr ru Oe 
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But beſides the Uſe of the Dura | 
ſteum, it alfo ſends ent Productions throug LE 
 Forumina of the Cranium . 


the vital 
he her? — 0a as Dr. Ha- 
ve e ſhewn-at large in his elegans Treatiſe 0n 


„ 


The Arteries ofthe Dura Mate, by propel 
Lag cheir Blood. and Juices wich-mhich they 2 25 
ſtended by the Force of the Heart, 2 
ſame Proportion, gradually diſtend and — — 
the ſoft Bones of the Cranium, whoſe Jutures con- 
tinue membranous ſo long as they are capable of 
Increaſe, ts in, 2o:ckeve the hen-of endo 
fourteen Years, But the Veins coming 
— icular Foramina of the Cranium, very 
2 * 

obſer ves, but are y 
— che of the external jugul 


Spine, to inveſt and ſecure the Nerves; but thee 
Productions refle&ed, inveſt alſo the Outſide of the 
Cranium and Vertebre ; from the laſt of which the 


Continuation is carried on to the Ribs, Clavicles, 


Humeri, and all the Bones of the Limbs, ſo, in 
ſhort, as to be continupus with the Perioſtia, and 
inveſt all the Bones; whence the Dura Mater may 
be reckon'd the Origin of all the Perioſtia, which, 
if they could be artfully from all the 
Bones, would exactly and e che outward Shape 
of a Skeleton. All theſe Perioſtia we know are 
Membranes, ſpread with vaſcular Plexus s, or an 
infinite Number of fanguiferous and lymphatic 
Veſſels, in a reticular Diſpoſition, - wh whence 
and . nutritious Juices are conveyed 


the Bones. 


F. 305 
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F. 305. Tis next obſervable, that the Blood 
| which comes neareſt in Likeneſs to the Con- 
ſiſtence or Solidity , Subtilty, Motion and 
Fluidity of that lately ſent to the Head, is 
impell'd through the ſabclavian i, axillary, 
and brachial Arteries, into thoſe of the Hands 2; 
| where paſſing through the leaſt Veſſels like 
the former, it occaſions that great Agility, 
Strength, Warmth, and ſenſible Perfpiration 
obſervable there; for which ſame Reaſons its 
3 muſt alſo be very quick thro' thoſe 
Parts, We 


z Theſe Arteries are ſo denominated from the 
Clavicles, under the Defence of which Bones they 
als ſecurely to the Arms in Men who go ere&t; 
— in Brutes who have their Necks pendulous, - 
they into the upper or anterior Limbs with- 
out this Defence. We however obſerve, that thoſe 
Animals who uſe the fore Limbs for catching rheir 
Prey and other Food, have theſe Bones or Clavi- 
cles given to them by Nature, to ſuſtain the Sca-. 
pula and Articulation of the Humerus, to enable 
the latter for moving in larger Circles; ſuch as in 
the Species of Monkeys, Bears, Squirrels, Dor- 
mice, Sc. which have alfo a ſhort Neck like the 
human Species, and take their Food teo like them, 
either erect or fitting. | 7581 
WMWWe become almoſt as wiſe by our Hands as 
by our Eyes; fince it is the Hand that makes thofe 
various Machines by which we are let into the 
Knowledge of Nature: They make Teleſcopes for 
us to look into the Heavens, Microſcopes to in- 
ſp:& and diſcern inſenfible Objects, Sr. And 
e A'S there- 
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therefore to enable theſe Limbs for performing their 
numerous, nimble, and exquiſite Operations, it 
was neceſſary they ſhould be ſupplied with the 
more active, fluid, and ſwiftly moving Parts of 
the Blood, as we find they are by the adjacent 
Heart, next after the Head ; whence the Heat and 
Sweating of the Palms. 


306. But the Blood ſent to the Hands, as 


well as that brought to all other Parts, being 


ſeparated and diſtributed by the ſmalleſt arterial 
Veſſels, is by them carried into the Bones i and 


their Medulla, into the Membranes z, Muſcles 3, 


Fat 4, Glands, and Skin; where vaniſhing 


through their exceeding Tenuity, they return 
again in reductory Veſſels, gradually enlarging ; 
by which the arterial Blood and Juices are a- 
gain returned through the Veins of the Hand 


to thoſe of the Arm and Shoulder, and from' 


thence by the Cava to the Heart. 


* All the Bones are on every Side inveſted, ex- 
pt at the Inſertions of their Ligaments and Cap- 
ſules, with a Membrane call'd therefore Perioſte- 
um; which is a reticular Plexus or Intertexture of 
an infinite Number of ſmall ſanguiferous Arteries 
and Veins, as well as Nerves and Lymphatics : 
But from the larger of theſe ſanguiferous Arteries 
ariſe ſmaller ones, which penetrate to the interior 
Fabric of the Bones, and enter betwixt their La- 
mellz, throughout every individual Part. But 
beſides theſe Veſſels of the Perioſteum inveſting 
the Bones both without and withinſide, the Bones 
have alſo in their Cavities other larger, medullary 
Blood-, 
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 Blood-veſſels, which generally penetrate them thro? 
large Foramina in their Epiphyſes or Heads; 
which laſt Veſſels are not ſpent on the bony La- 
mellæ like the former, but are diſtributed on the 
medullary Loculi of the very fine cellular Mem- 
brane contained within the Bones for the Recepti- 
on of the medullary Oil; which is alſo in Part ſe- 
parated from the Arteriolæ of the internal Perio- 
ſteum, which inſinuates itſelf thro* the Foramina of 
the Epiphyſes Offium, with the larger Veſſels, 
and lines the Bones internally as the other Perio- 
ſteum does externally. As for the Blood brought 
into the Bones by thoſe Arteries, it is returned by 
correſponding ſmall Veins paſſing out through the 
oblique Foramina of the Bones, and opening into 
the adjacent Veins of the exterior Perioſteum, and 
thence it paſſes to the larger Trunks. Thus the 
Blood ſeems to have a twofold Circulation through 
the Bones; one from the Arteriolæ of the internal 
Perioſteum through the Pores, and betwixt the 
Lamellæ of the Bones; the other from the Arte- 
ries, ſpent reticularly on the medullary Cells without 
entering into the compact Subſtance of the Bone; 
thus, for example, in the Cranium, you will have 
a clear View of this twofold Circulation, by fup- 
ſing the Brain to be the oily Medulla of a Bone; 
b that the Pericranium and Dura Mater which de- 
tach Arteries into the Lamellæ of the Bones, will 
repreſent the Perioſteum internum and externum; 
but the Pia Mater will denote that Part of the in- 
ternal Perioſteum which ſupplies Arteries diſtinct 
both in Courſe, Oran, and Diſtribution from 
the preceding, 
All which are by Ruyſch demonſtrated to con- 
ſiſt of Fibres and ſmall Veſſels variouſly interwoven 


and interſecting each other, | 
| A a 2 g The 
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The whole Compages of the Muſcles are 
compoſed of Fibres from the Nerves, which we 
have demonſtrated continuous with the Arteries 

(per F. 270 and _ -) 3 upon which Fibres are a- 
gain ſpread the Arteries, Veins, and Fat, tranſu- 
ding into the cellular Membrane from the Arteries ; 
the diaphanons Fibres being manifeſtly the Produ- 
&ion of the Nerves (per $. 440.), whence it is ma- 
nifeſt, that the whole Subſtance of the Muſcle is 
continuous with the Arteries. | 

+ The Adeps, which is a fat Oil, paſſes mix*d 
with the Blood through the Arteries and Veins in 
all Parts of the Body, as is evident even to he 
Eye by the Microſcope ; but from the ſmalleſt of 
thoſe Veſſels, at their Anaſtomoſes, it is depoſited 
into the Cells of the adipoſe Membrane, out of 
the Courſe of the — Where the ſmall Ar- 
teries and Veins unite by Anaſtomaſes, there are late- 
ral Communications with the blind Oil Cells for the 
Reception of the Fat, which being lighter than the 
— Parts of the Blood will both move on ſlow- 
er and more oblique or laterally, ſo as to enter the 
Cells, while the more denſe Parts of the Blood 
proceed more in a right Line according to the Axis 
of the Arteriola, into the correſpending Vein. 
But no Juice has a greater Tenacity than Oil, and 
therefore it will not perſpire or be conſumed, but 
| accumulated, Hence we may eaſily perceive how 
a Perſon may become of a monſtrous Bulk by 
mere Obeſity ; and how a Perſon may become 
thin again by the mere Motion of the Muſcles 
only accelerating the Blood through its Veſſels, 
and at the fame time expreſſing the Oil into them 
from its containing Cells? We can alſo from hence 
give a Reaſon why lean People have much and 
fat People but little Blood in their Veſſels. I have 
_ obſerved, after Lewenboec, a ſmall FRO = 

© 
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Muſcle from a lean Ox looked red and full of 
Blood, but a like Portion of the Muſcle from a 
very fat Sheep manifeſted no Appearance at all of 
Blood, bur ſeemed a continued Maſs of Fat: A- 


nother time I dry'd a Muſcle from a very lean 


Plow-horſe, and viewing a Bit of it with a Micro- 
ſcope, it appeared uniformly red and nothing elſe ; 
but a Piece of the Muſcle from a fat Ox being 
prepared and examined in the fame manner, ſhewed 


very little Redneſs by the Microſcope, but ſeem'd 
rather 4 mere Particle of Fat. | 


F. 307. For it muſt be obſerved, that the 
Extremity of every ſmall Artery is accompa- 
nied, in all Parts of the Body as well as in the 
Limbs, with a ſort of glandular Apparatus 
(approaching the Fabric of F. 250.) from 
whence a Veſſel ariſes, carrying off the diffe- 
rent Humour here ſeparated, whether it be 
ſerous, lymphatic , aqueous, or oily; by 
which Veſſel the ſaid Humour alſo returns a- 
gain into the Veſſels, and mixing with the 
reſt of the Blood in the Veins 2, returns by 
them to the Heart: Such an Apparatus is 
proved from Dropſies of all kinds, and eſpe- 
cially the Anaſarca 3; from a lymphatic Tu- 
mour or Swelling of thoſe Parts which have 


had their Yeins 4 obſtructed by Ligature; from 


fiſtulous 5 Ulcers, Hydatids 6, Phlyctenæ 7, the 


Itch s, Eruptlons, or Granula Hordatea 9, fre- 
quently obſerved in the Fat of Pork and other 
Animals; from whence it alſo appears, that 
this ſecretory Apparatus is to be found alike 
in all Parts 10 of the Body, | 

Aa 3 ö We 
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We evidently perceive that there is. ſegerned 
every where a limpid Liquor like Lymph; but 
we are not aſſured that the Secretion is made by 
glandular Machines, ſince we only meet with their 
Appearance in Diſeaſes. We 
Thus the Juices of ſeveral Kinds is returned 
into the Blood, to be again ſeparated from thence 
for the ſame Purpoſes. | 55 
An Anaſarca is a Collection or Stagnation of 
an aqueous Humour, either in the Lymphatics or 
in the Cells of the Membrana Adipoſa, in whoſe 


Cells the Arteries ought only to depoſit Fat in a 


— 


two afterwards it pours out a mere Lymph z Whence 


healthy State; but ſince there is no Part of the 
whole Body but what is liable to this Species of 
Propſy, it follows, that there muſt be a. ſort of 
r. Apparatus in every Part, from whence 

e ſaid lymphatic Humours ariſe. 
We know, by Experiment, that a Ligature 
made on the ſanguiferous Veins of a Part occafions 
the Lymphatics to ſwell and become viſible by the 
Accumulation of their Juices, which before had a 
Paſſage into and through the ſanguiferous Veins. 
This Experiment may be beautifully made by fix- 
ing a Ligature on the Vena Cava of a living Dog, 
as it was firſt performed by Lower, who, however, 
ought not to have thence concluded, that there- 
fore every Dropſy was ſeated in the Lymphatics, 
which only makes that Species deſcribed by Hip- 

rates. 85 ee 1 
Fiſtulous Ulcers diſcharge a great deal of a Li- 
quor which is neither like Blood nor Matter; 
eſpecially when thoſe Ulcers penetrate to the Peri- 
oſtia of the Bones. When a Surgeon makes a 
Fontanel by applying a Cautery to the Cranium, 
at firſt indeed the Blood follows, but in a Day or 


it 
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It follows, that there muſt be lymphatic Veſſels 
there. 

* Hydatids are round pellucid Tumours, form- 

ed by an aqueous Humour retained in a thin Mem- 
brane :. Nor can they well be faid to be no more 
than Varices of the Lymphatics; for they being 
obſtructed dilate into a Sphere, whence it would 
ſeem that their Cells were at firſt ſpherical, but in- 
viſible” before they were preternaturally diſtended by 
Diſeaſe. Theſe Hydatids are often formed in the 
Uterus, and Ruyſcb has found the whole Liver 
turn'd into theſe Veſicles. 
P hlyctenæ are oblong, pellucid, and lympha- 
tic Veſicles; being the true Varices or Aneuriſms 
of the Lymphatics. They frequently happen in 
the Eyes and endanger their Sight; as happen'd 
to a young Student who came under me, being 
very ſolicitous to preſerve his Sight: In this Pa- 
tient I could obſerve, with a Microſcope, that the 
Artery which is extended over the Pupil was much 
enlarged and diſtended into Protuberances or Aneu- 
ryſms of this kind; therefore the Veſſel being re- 
moved and opened by a Needle with a ſuſpended: 
or gentle Hand, the Water ran out and his Sight 
returned. 

3 Chiefly the leh, which is formed of ſmall Pu- 
ſtules, including a ſharp Ichor under the Cuticle, 

and which excites an intolerable itching. For the 
ſmall Veſſels of the Cutis which lay before concealed 
under the Cuticle, become ſo diſtended in this Diſ- 
order as to be viſible and irritated, either by ſome 
acrid Virus, or even Animalculæ, according to 
Redi and others. When the reticular Body of 
Malpig bi has been eroded and conſumed in the 4 ich 
it proves of the very worſt kind, and if that Ero- 
fon extends to the Skin itſelf it produces a Le- 

Aa 4 proſy; 


proſy; but if it extends even through the Skin, to 
the ſubjacent Membrana Adipoſa, it produces the 


direful Malady termed Lepra Arabum, frequent 
among the Inhabitants of India, Arabia, Egypt, 


and Paleſtine, 4 
Sine are often liable to the Meaſles, which are 
round little Grains like Barley, full of a ſerous or 
thicker Juice, which ought in a healthy State to be 
only Fat or Oil. For that they are really Follicles 
of the cellular Membrane appears from the Ray 


chian Art of Injection, by which the ſmall cutanes - 


ous Arteries are fill'd ſo as to force the Liquor 
even into the Cells of the fat Membrane, And poſ- 
ſibly the ſerous Arteries may alſo communicate in 
like manner with the Cells, if we could . ſubject 
them to the ſame Experiment. 

% In ſome Parts the Juices brought by the Ar- 
teriolæ fly off inſenſibly in Form of Vapours, which 


are partly retained in Cavities of the Body, and 


partly exhaled into the Air, 
S. 308. Next, that Part of the Blood which 
has a finer or looſer Texture, being thicker 
and leſs fluxile, is by the Laws of Hydraulics 


forced into the deſcending * Trunk of the Aor- 


ta, where the more ſimple Parts of the fame 
Blood will enter the intercaſtal 2 Arteries, and 
after having performed its Office with great 
Celerity in the Muſcles of Reſpiration, it 


paſſes the quickeſt of any (but F. 305.) inta 


the correſponding Vena Azygos, and from 
thence by the Cava to the Heart. By the ad- 
mirable Contrivance and Diſpoſition of theſe 


Veſſels the Circulation 3 is render d er" 
ce 
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free through them, without any Reſiſtance or 
Hindrance from che large Quantity already in 
the Vena Cava; ſince the Parts which diſ- 
charge their Blood into that Vein, viz. the 
Interftices of the Ribs, and moft of the Mem- 
branes in the Thorax, will not bear any Obftru- 
ion without the moſt imminent and. preſent 
Dong of Life. For this. Reaſon therefore 
the Vena Azygos di/charges 4 itſelf in that 


Part of the Cava where it. is the ſooneſt em- 
ptied into the right Auricle and Ventriclè of 
the Heart in its Diaſtole; and for the fame 
Cauſe the Paſſage from the Arteries into the 
Veins is here free and open: From whence one 
may underſtand the Reaſon of the quick Cir- 
culation through theſe Parts, and why fo may 
1 ny of the maſt acute Diſeaſes frequently in- 
[ wt. bam, 4:4 oft e mn ini 


From thence ariſe firſt, the coronary Arteries 

of the Heart, then thoſe. of the Pericardium, and 

next the Dal ah the Mediaſtinum, But it muſt 

| be remarked, that in the human Body there is. but 

one arterial Trunk, though in Brutes who go with 

their Necks pendulous there are two Trunks, one 

aſcending and the other deſcending, as Ruqyſch has 

very juſtly aſſerted. and ſhewd in Oppoſition ta 

The Intercoſtals ariſe from the Aorta at right 
Angles,, and from thence paſs. in the Channels of 
the Ribs, cover'd before by the Perioſteum; but 
they do not run through the Pleura, only in the 
cellular Membrane betwixt the Pleura and Perio- 

ſteum of che Ribs. Ruſch has demonſtrated — 

8 
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theſe Arteries are ſpent in the intercoſtal Muſcles, 
Pleura, Cartilages of the Ribs, and even the Skin 
itſelf on thoſe Parts, as Euſtachius had long before 
obſerved, who, one ſhould think, could hardly 
have obſerved and traced ſo diligently the Branches 
of the Vena Azygos if he had not been acquainted 
with ſome Method of injecting them, which yet 
does no way appear. 

3 It is altogether ſingular, and ' ſomewhat ſur- 
priſing that the Blood returned from all the external 
and internal Parts of the Organs of Reſpiration, 
both Viſcera, Membranes, and Muſcles, does not 
go to the Heart by the common Channel of the 
Vena Cava but by a peculiar Vein for that Office, 
termed Vena ſine pari. For the ſmall Veins of 
the Pericardium, Mediaſtinum, the ſubcutaneous 
Veins from the Outſide of the Thorax, thoſe of the 
Pleura, the Intercoſtals, thoſe of the Diaphragm, 
and Parts adjacent, and poſſibly ſome from the 
Liver which are leſs eaſily diſcovered; all open 
into the Vena Azygos, as. the. excellent Euſtachius 
firſt obſerved, who feems to have proſecuted Ana- 
tomy with Application and Exactneſs more than 
human, The Vein we now f of is large, 
and placed on the Right ſide of the Bodies of the 
Vertebræ and Vena Cava, a little above the Peri- 
cardium, and inſerts itſelf into the adjacent right 
Auricle, The Reaſon for which peculiar Vein to 
the Organs of Reſpiration ſeems to be this. Eve- 
ry Perſon is obliged to draw in and expel! the 
Air again from their Lungs alternately, ſo long 

as they live; to perform which Action requires 
alſo an alternate Contraction and Relaxation of the 
intercoſtal Muſcles; whence it was abſolutely ne- 
ceſſary there ſhould be a free Paſſage for the Blood 
from the intercoſtal Arteries through the Muſcles 

| into 
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into the Veins, and that eaſil and without any 
Delay: But the Motion of Reſpiration greatly 
accelerates upon any Exerciſe of the Bod (per 
$. 208.), ſince the Blood then returns — 4 by 
the Veins to the Heart, which muſt therefore pro- 
trude it more ſwiftly through the Lungs; which 
accelerated Motion of the Lungs ſuppoſes an in-, 
creaſed Action of the Parts employ'd i in Expira-. 
tion and Inſpiration ; whence if, che Blood of the. 
intercoſtal Veins had paſſed immediately into the 
Cava, there would haye been Danger of thoſe, 
ſmaller Veſſels being over - charged, and diſtended, 
or obſtructed, whenever the Blood was more than 
ordinarily accumulated in the Cava; whence the 
Parts which are in themſelves very ſenſible and 
prone to Inflammation, would have been much 
more ſubject thereto than they now are. Nature 
has therefore thus providently guarded againſt a 
fatal Pleuriſy, by furniſning theſe Parts with 
peculiar Vein, communicating with the upper and 
lower Cava, and receiving the Blood from the 
Organs of Reſpiration, to depoſit the ſame in the 
Cava when it reſiſts the leaſt, that is, when the 
eart relaxes and takes the Blood of the Vena 
ava and Azygos into its right Auricle and Ven- 
tricle, Hence therefore it appears, that 'the An- 
cients did not without Reaſon place the Seat of a 
Pleurify in this Vein, which they ſtudiouſly en- 
deavoured to empty in that Diſorder ; for though 
the Seat of Inflammation is not in Veins, yet in 
this Part it is not; far from them, viz. in the Re- 
ſiſtance given by theſe diſtended Veins to the inter- 
coſtal Arteries. Add to this, that the Veins be- 
fore deſcribed are all deeply fituated out of the In- 
fluence of any Irregularities from the unconſtant 
Actions of che voluntary Muſcles, 


Both 
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Both the Inſertions of this Vein are furniſhed 
each with a Valve at” their Entrance in the Ca- 

There are ſcarce ten People who periſh by 
acute Diſeaſes, but nine of them die pleuritic ; 
not only from the' Shortneſs of the Veſſels and Vi- 
cinity to the Heart, but alſo from their greater Re- 
pletion, by removing the Preffure of the Air from 
them in Inſpiration, by the Stimulus of theſe' 
Muſcles continually in Action, from the Nearneſs 
of the cold Air inſpired, and from the Swiſtneſ⸗ 
of the Blood's Circulation here, &c. which diſpoſe 
a ſizy or inflammatory Blood more to ſhew its Ef- 
fects in theſe Arteries than in others. e 


Ly 
* 


& 309.. After theſe the. phrenic 1 Arteries, 
with the Pericardio-diaphragmatics, receive 
the like Blood with the intercoſtal and verte- 
bral Arteries, through which the Blood circu- 
lating very ſwiftly into the phrenic Veins, 

es from them into the Cava; whence theſe 

eſſels alſo conſpire to render the Return 

and Circulation of the Blood, free, ſwift, and 
conſtant. | 


The Ancients gave the Name pere to that 
Part which we now call the Diaphragm; becauſe 
they imagin'd that the Mind. reſided there in a 
particular manner : But the Diaphragm has ſome 
Arteries from thoſe of the Mediaſtinum, and 
others from thoſe: of the Pericardium, as Ruy{ch 
has demonſtrated ;z all which various Arteries com- 
municate together, as. the Pericardium is cloſely 
attached to a great Part of the Diaphragm ; from 
which Communication the Circulation is again 
Sy rendered 
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rendered more free; which was the more 
as the Part is ſo liable to Inflammation, the Pleu- 
ritis and Peripneumonia being hardly ever obſer- 
ved without ſome degree of the Paraphrenitis, 
which ſeldom ariſes of itſelf but from one of the 
former. From the Connection of the Diaphragm 

one may underſtand why ſuch an intolerable Heat 
is perceived there when it is diforder'd ; and why 
when the Diaphragm 4s inflamed the Pericardium 
and Parts adjacent generally partake of the Diſor- 
der by the Communication of their Arteries. The 
Blood of theſe Parts ſeldom returns by the Vena 

Azygos of Euſtachius, which he indeed obſerved, 
but I never yet ſaw it; and though Euſtacbius refers 
the phrenic Veins to the Azygos, they are general- 

ly referred to the Cava by Anatomiſts, 


8 310, The deſcending Aorta paſſing next 
through the Diaphragm, ſends its Blood (a- 
greeable to F. 306 and 30.) to the Loins, Ab- 
domen, Thighs, Legs and Feet, from whence 
the Blood returns again by the Veins, fur- 
niſhed with Valves * in the lower Parts of the 
Body. | 


The Blood of the lower Limbs meets with a 
very difficult Return to the Heart, as moving 
flower than the reft, and againſt its own Weight : 
If indeed the Aorta and Cava communicated as 
openly as the two Legs of a Syphon, the 
dicular Weight of the Blood deſcending in the 
firſt would counterpoiſe that aſcending in the laſt ; 
but the infinite Ramification of thoſe Veſſels be- 

twixt their Trunks, break off the Force of the 
| Heart, Aorta, and Arteries, and the Blood re- 


** 
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turns but very ſlowly upwards in the Veins; in 


 'weak Veſſels it is retarded by its own Weight, 


and often diſtends the yielding -and weak Coats 
of the Veſſels into Varices: But to alleviate theſe 

Inconveniences, in ſome meaſure, Nature has 
ſupplied thoſe Veins of the lower Extremities, 
which moſt require them, with Valves, which 
ſuſtain the Weight of the ſuperior Blood from 
preſſing on the inferior; ſo that by dividing a 
large venal Tube as it were into ſo many ſmall- | 
er ones by Valves, the Blood will both be pro- 
pelbd by the Reaction of the elaſtic Valves, 
preſſed by its Weight, and the contraftile Force 
of the adjacent Arteries and Muſcles* will have 
a greater Power to ſend it forwards in ſmall Par- 
cels than if it was in a continued perpendicular 


Cylinder . — 


2 


$ 311. Now from the ſame deſcending 
Trunk of the Aorta below the Diaphragm, 
ariſe Arteries i which are ramified to all the 
Viſcera 2 of the Abdomen, in which they are 
formed or diſpoſed nearly into a glandular Fa- 
bric, and may be commodiouſly diſtinguiſhed 
into thoſe Branches which ſerve to the Forma- 
tion of Chyle, termed Chylopetic 3 ; thoſe for 
the Secretion of Urine, termed Ouropætic 4 ; 
and thoſe for the Separation of Semen, term- 


ed Spermatopœtic 5. 


1 Theſe are reducible to three capital Trunks, 
of which the firſt is (1.) the Cæliac Artery, ari- 
ſing from the Aorta immediately below the Dia- 
phragm; (2.) the Meſentrica ſuperior ; and (3.) 
the Meſentrica inferior: From which three Arte- 

| les 
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ries all the abdominal Viſcera are ſupplied with 
Blood. WER TBE 

By a Viſcus we underſtand an organic Part of 

the human Body, | which receiving the arterial 
Blood, does, by the Power of its Fabric, work 
ſome Change therein, and then returns the ſaid 
Blood again to the Heart by the Veins. Theſe 
Viſcera of the Abdomen are contained within the. 
Peritonæum, that is, wrapped up in the Dupli- 
catures thereof, and not contained in it as in a 
Bag: For the Peritonæum being extended fromi 
the Loins over all the Viſcera, forms as it were 
a diſtinct Bag to receive each, ſo that there are 
in reality as many Duplicatures or Sacculi of 
the Peritonæum as there are Viſcera, except 
the urinary Parts, which are without the Peri- 
tonæum, and covered by it only on their Fore- 
ſide. 
The Chylopatic are thoſe of the Liver and 
Spleen, Omentum, Stomach, Pancreas, Meſen- 
tery, Inteſtines, with the meſentric Glands, and 
the three Kinds of Veſſels before enumera- 
The Spermatic are thoſe of the Teſticles and 
ſeminal Veſicles in Males ; and in Women thoſe 
of the Uterus, the Ovaria, and their mothwing'd 
Expanſions, with the Plexus's extended to the 
Thighs, and their Veſſels. 

5 The Ouropetic are thoſe of the Kidneys and 
their Glandulæ or Capſulæ Atrabilariæ, with the 
Emulgents. But of all theſe Arteries we muſt be- 
gin firſt with thoſe that come firſt from the A- 
orta , and are diſtributed into the chylificative 
Viſcera, viz. the celiac Artery and its Branches, 
among which we are again to begin firſt with 
the Branches going to the Spleen , * the 

| . Blood 
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Blood muſt be firſt prepared in that Body before 
it goes to the Liver, and therefore the Action of 
the Liver cannot be well underſt66d before we have 
ſurvey'd that of the Spleen, which is an Organ that 
does not work for itſelf but for the Good of others, 

ſerving for a Purſe or Sieve, to which the Empe- 


ror Trajan formerly W it with a great: deal 
of Juſtice. ' 9 
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